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UGGEDLY constructed to withstand the vibration 
R and shock encountered under severe operating 
conditions ... TAG CELECTRAY controls continuously 

... rather than at periodic intervals. Thus it is instantly 

INSTRUMENTS alert to the slightest temperature change, restricting 
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Brown design reflects top flow meter performance 


you. Better than that, we like to show off the better 


Put all the features of a flow meter together, then 
Measure over-all performance. You'll find, as com- 


parative tests prove, that Brown Flow Controllers have 


he right combination for top performance. 


¥ 


pok around and inside the Brown Flow Controller. 


ou'll be impressed by the clever combination of 


ecision and ruggedness throughout. 


fe don’t like to be boastful about the greater power 


the fact that Brown Flow Controllers have a better 
essure-tight bearing and control unit. We like to 
| about the working job this instrument can do for 


FOR BETTER PROCESSING 


performance right in your plant. 


Your local Brown Field Engineer will be glad to 
show you performance charts and to demonstrate the 
Brown Flow Controller. Call him in or write for an 
informative new 48-page booklet. Ask for Cata- 
log No. 2221. 


THE BROWN INSTRUMENT CO., 4482 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada and 
throughout the world. 
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OST Instruments readers know that there isn’t any 
sonic barrier as dramatized in hair-raising fiction 
with gruesome details of, say, a JATO-equipped passenger 
plane suddenly shattered as if crashing into a cliff when the 
pilot turns on the assist-jets in full flight in a daredevil 
attempt to “take her from Mach 0.85 to Mach 1.15.” 
Readers who smile at such stories and at the “explana- 












EDITORIAL 


Instrumentation Conquers the Sonic Barrier 


By M. F. 


BEHAR 
man computations to minutes or seconds, it still takes years 
to solve certain major problems. 

Fortunately, satisfactory answers to specific questions 
come up with gratifying ease through testing models and 
prototypes with properly selected instruments correctly in- 
stalled to measure the numerous parameters: thus can 
theory and experiment aid each other and together march 
forward by giant steps, whereas each alone could only creep 
in zig-zag paths and all too many blind alleys. Compare the 
many years it took to achieve the design of standard air- 
foils (now called subsonic), with the relatively rapid war- 
time evolution of the transonic and supersonic airfoils. 

But testing models at supersonic speeds is a tremendously 
difficult job. Until a few weeks ago it could not be done the 
right way, which is CONTINUOUSLY and with provisions for 
exquisitely close readjustments of speed, density and other 
conditions IN THE COURSE OF ONE TEST. Until about three 





at; so much 


in charge 


them—evi- 


the third spectator 


“These are two television screens. The pick-up 
is in front of the test section of the tunnel half-a- 
mile away. We are seeing air rushing past the 
model of a guided or homing missile. We can’t 
see undisturbed air but we see the compression 
waves. They are made visible by the Schlieren 
method—like you've seen ‘invisible’ effects by using 
polaroids. The noise is that of the tunnel: just 
what we would hear if we stood near it. It's a 
loud noise because when ten thousand horsepower 
is used to move air, the least roughness or bend 
in the duct walls acts like a whistle or like an 
organ pipe. The tunnel itself is one huge wind 
instrument. The speed of the air in this televised 
section is three thousand miles per hour.”’ 

After the ceremonies, this third spectator was 
pleased to see newsmen taken in hand by courte- 
ous Officers. But the newspapers of Tuesday, May 
18th buried the story or killed it. 

Busy newspaper editors could be excused for 
not knowing that this ‘‘non-atomic’’ unspectac- 
ular event rated half a column and an interpre- 
tive editorial. We believe that in Instruments it 
rates even more than the five pages we give it. 


years ago, a “test” lasted from an instant (one good set of 
photographs) to a few seconds (free-flight observations) ; 
such a test yielded elementary stability measurements but 
did not yield the measurements required for designing con- 
trol surfaces and their servos. The job is made tremendously 
difficult by three sets of problems: 

Full-scale free-flight observations are costly because 
each aircraft model is destroyed wholly or in large part at 
the end of its flight. 

The construction of even a “small” continuous-oper- 
ation supersonic-speed wind tunnel is a great and compli- 


BIER tions” of the sonic barrier in Sunday supplements and in 
newsstand pseudo-science magazines* are the very ones who 
have the greatest respect and admiration for the tiny hand- 
‘ful of designers of supersonic airplanes and missiles. They 
| appreciate a situation which may be stated as follows: 
THE REAL SONIC BARRIER CONSISTS IN THE MATHEMATICAL 
COMPLICATIONS OF INTERFERENCE EFFECTS. One smooth solid 
projectile with circular cross-sections from pointed tip to 
| boat-tail does not present a difficult problem; neither does 
one airfoil of uniform section. But even the simplest-looking 
THE EVENT center and its rear end hidden by the right edge 
From all parts of the country, reporters and of the screen; from the point to the top and bot- 
| editors came to Aberdeen, Maryland, on Monday, tom edges, two thin dark lines, each at an angle 
May 17th, They represented all levels of the slightly less than 45 degrees to the object, thus 
' printed word—from scientific journals to news- forming less than a right angle. 
papers—at the dedication of the Army’s Flexible- How much less? So /ittle that some spectators 
) throat Supersonic-speed Wind Tunnel. They did not see anything to marvel 
atory ) gathered in a meeting room half-a-mile from the (46°) that many of the privileged spectators had 
Wind-tunnels Laboratory. After speeches by digni- believed, a few short years ago, that they would 
' taries, Colonel L. E. Simon, Director of the Bal- not live to see it. 
" listic Research Laboratories, spoke briefly on the It was a thrilling moment. Those 
H installation; Colonel H. H. Zornig, his predeces- wisely prolonged it. Spectators began to exchange 
sor from 1936 to 1941, formally dedicated it; comments, speaking loudly like passengers in a 
’ Robert H. Kent, who heads the civilian scientists, mon-soundproofed airplane. Two of 
"formally accepted it and then pressed a push- dently non-technical newsmen—were overheard by 
> button. Three things happened at once: a third: they were commenting sarcastically that 
| The lights went out. the picture was not a movie but only a still 
" A 75-decibel roar, as of jet planes close over- and that they had not been told what it showed; 
I) head, filled the hall. they wise-cracked on the prolongation of its show- 
| Two illuminated screens, each about 15” X18”, ing and of the noise. For 
so placed that everybody could plainly see at these remarks broke the spell as rudely as would 
> least one, flashed into view. Both showed the the braying of an ass during a Handel oratorio. 
"> same simple picture: on a bright pale-green back- Nevertheless, for the sake of the readers of the 
> ground a black cigar-like object, its point in the mext day’s newspapers, he explained: 
¢ SE _ < 
) combination of a body and two wings (no control-surface 
iail assembly) sets up interference patterns for which 
mathematicians could not derive the formulas without bene- 
fit of test results. And if vertical and horizontal control sur- 
faces were to be added at the tail, not even a genius could, 
without test results, design these surfaces and predict their 
hinge moments for flight conditions. (without measurements (1) 
A of hinge moments, specifying a servomechanism for autopi- 
loting amounts to writing: “Build us a one-horsepower servo 
occupying one cubic inch, weighing one ounce, and capable of (2) 
) reversing from full-speed clockwise to full-speed counter- 
trol fF) clockwise under full load in one-tenth of a second.”’) 





', So formidable is the sonic barrier, IN THIS SENSE, that 
even with computing machines that reduce months of hu- 





*Perhaps one should not be too hard on popular writers and radio commentators, be 
cause the expression ‘‘the sonic barrier’’ had appeared and still appears in serious 
technical books and journals. Here are pertinent facts 

(1) About two decades ago it began to be used in texts on aerodynamics in connection 
with drag formulas with inverse square of Mach number difference as a compressibility 
factor. Some formulas, in abridged from, held true for low speeds only (and could be 
used in these days of low speeds) but they implied that the drag became infinite at sonic 
speed. Their use led a few workers to believe that the transonic zone was impenetrable 
by self-propelled aircraft accelerating from low speeds. To them, the ‘‘barrier’’ meant 
that no engine could make an airplane attain a speed of over 650 or 700 mph. 

(2) More recently, the expression ‘‘sonic barrier’’ began to be used by professors of 
aerodynamics in a purely figurative sense to denote a sharp boundary between two of the 
subjects they taught. They used it to explain that the basic principles of supersonic aero 
dynamics (zone of silence, cone of action, forbidden signals, concentrated action, wave 
drag and sweep-back, etc.) resembled the basic principles of acoustics, whereas the basic 
principles of subsonic aerodynamics resembled those of fluid flow. 

(3) About four years ago, in the midst of war news, when the public eagerly read items 
00 On aviation advances (and when censorship precluded disclosing specific advances) there 
g  4ppeared the first accounts of the ‘‘sudden discovery’’ of the ‘‘knife-edge’’ principle 
popularizations of technical articles describing without fanfare the progress in three dis 
10.{ tinct airfoil designs: the subsonic airfoil, the supersonic airfoil and the transonic airfoil. 
The popular writers pounced on the word “‘transonic’’ and some of them began to em- 
phasize the ‘‘sonic barrier’ in various imaginative ways. 

(4) About two years ago, the NACA unveiled the Bell XS-1 designed specifically for 
studying high-speed flight problems; announced that it would be used for flight research 
up to M 1.2 “‘if possible’; and stated that the XS-1 would probably encounter severe 
changes in control characteristics in the transonic region from about M 0.8 to M 1.2. 
Newspapers and radio commentators immediately jumped in with great gusto, some say 
ing that flying the XS-1 would be suicide; other popular writers climbed on the band 
wagon; and all of them had a field day ever since. Why not? The public loves it! 


It ean safely be predicted that it will soon be revealed that XS-1 (and other) pilots 
have flown at more than sonic speed many times. 
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cated engineering problem. 

(3) The whole purpose of a wind tunnel is to yield ac- 
curate measurements. To measure all the forces and other 
pertinent variables, without seriously altering them by the 
mere presence of measuring elements, wires, rods, etc., in 
the stream or on the model, is a thousand-sided problem 
that taxes the ingenuity of the best designers in instrument 
companies, in Armed Forces and company laboratories, in 
the National Bureau of Standards, in universities, etc. 


These three sets of problems will be taken up in detail 
later. At this point it is proper to mention that Armed 
Forces scientists for many years have made supersonic 
speeds in the atmosphere a subject of study, for the obvious 
reason that most projectiles are fired with a muzzle velocity 
higher than the speed of sound, and for the life-and-death 
reason that the trajectory depends on the shape, weight dis- 
tribution, etc., of the bullet or shell and on the atmospheric 
conditions between the firing point and the target. Some 
men who went to officers’ schools before World War I can 
dig out, from the mementos in battered old trunks, .note- 
books and exam papers on Exterior Ballistics that might 
astonish the bright youngsters who study or practice aero- 












dynamics today and who think that nobody knew anything 
about supersonics before World War II.* 

Ballisticians began to develop instrumentation for super- 
sonic-speed testing before the birth of commercial aviation. 
When commercial aviation was in its infancy, when aero- 
dynamic research was struggling for endowments, and when 
both regarded supersonic speed as a dream, research pro- 
jects involving tens of thousands of supersonic measure- 
ments were well under way at the BRL—the Ballistic Re- 
search Laboratories of the Army’s Ordnance Department. 


Likewise worth noting here is another near-coincidence: 
It was just about ten years ago that, on the one hand, aero- 
nautical institutions began to consider supersonic phenom- 
ena a major subject; and that, on the other hand, ballisti- 
cians began to consider subsonics a major subject! 


In this connection it is fitting to note here, also, that bal- 
listicians found most of the “new” instruments they needed 
(for subsonic-speed studies) to have been developed previ- 
ously in the various fields of aviation. Many types of air- 
borne and ground instruments could be used unmodified for 
research on the new fin-stabilized bombs, gently-accelerated 
missiles and—of course—controlled-flight missiles resem- 
bling airpianes, all traveling at subsonic speeds initially or 
throughout their flights. 

A few weeks ago Colonel Leslie E. Simon, Director of the 
BRL, told the Philadelphia Section of the Institute of Aero- 
nautical Sciences that in recent years the advent of rela- 
tively slow missiles “not only gave ballisticians an interest 
in subsonic phenomena but also stimulated the search for a 
thorough knowledge of aerodynamic phenomena.” He em- 
phasized instrumentation so much that we think his IAS 
talk could have been entitled: “Instrumentation Brings To- 
gether Aerodynamics and Ballistics by Enabling Each to 
Explore the Other Side of the Sonic-speed Fence Previously 
Separating Them.” He emphasized also the relative slow- 
ness of advances in the sciences common to both fields and 
denied that there had been a sudden dramatic conquering 
of a so-called sonic barrier. Said he: “There has been merely 
a gradual increase in knowledge, a period of identifying 
phenomena and devising instruments to measure them.” 


It is almost an interfusion of aerodynamics and ballistics 
—certainly a rich cross-fertilization—that is being ushered 
in by the research and development programs now begin- 
ning to take advantage of the BRL’s facilities. By the way, 
Congress did not pinch pennies: it appropriated enough 
money, so that many new jobs of interest to our readers are 
open at the BRL. Instrument specialists are urgently needed, 
we learn, though official Government job classifications use 
such titles as “mechanical engineers” (up to $4902 a year), 
“electrical engineers” (to $7102), “ordnance engineers” (to 
$8179), “physicists” (to $9975), ete. Some accepted appli- 
cants might not be stationed at Aberdeen but in the South- 
west and elsewhere. 

We mention the Southwest in particular because “nobody 
knows” that ALL the bailistic measurements made at the 
White Sands Proving Ground (New Mexico) are delegated 
to the BRL at Aberdeen. Those various “measurements by 
radio”—which radio commentators mention whenever a V-2 
or other sensational missile is launched—are made with in- 
struments most of which: have been developed by the BRL 
in Maryland. Groups of ngen who ceaselessly shuttle between 
the BRL and White Sands develop and test new instruments 
and new techniques, makjng use of all applicable older ele- 
ments as well as devisingy new ones representing truly new 
methods. But they are nit the only ones who do so for the 
BRL itself, or at the BRI: for the institutions served by the 
BRL. Moreover, the expansion of the waiting-list of the 
BRL’s “customers” foretokens further expansion of work, 
of facilities and of instruinent personnel. The BRL’s Super- 


*It is perfectly true, however, that the total knowledge of super- 
sonics possessed by all the world’s military and civilian scientists 
before World War II included few, if any, practical data on con- 
TROLLED flight at supersonic speeds. But nobody felt the need of 
greater knowledge of supers)nics more keenly than did the ballis- 
ticians themselves. It was jthey who, in the expression for the 
ballistic coefficient, C—=m/*‘ji2—familiar to artillerymen and to 
many other servicemen—caiged i the “COEFFICIENT OF IGNORANCE.” 
(Of course, in their printe texts and mimeographed lessons, i 
was precisely called the ejperimental-determined form factor.) 
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sonic-speed Tunnels Laboratory has so many de\ 
“rush orders” from its “customers” that two-thirds 
able wind tunnel time is allotted to testing and on: 
research. “This policy,” declares Colonel Simon, 

fected the viewpoint of our whole work, and pe: 
unfavorably.” 

It must be borne in mind that most of the BRL’ 
work has to do with free-flight studies, as in the pa 
over, we believe that the event Instruments is cele} 
the completion of the flexible-throat supersonic-spee: 
cutting down development times from decades to m 
some cases—will lead to greater demands for us: 





BRL’s elaborate free-flight testing instrumentation. A pric 


outline of free-flight testing is in order at this po 


BRL’s testing equipment comprises aerodynamic raves, th, 


Missile Ballistic Range, and the equipment at Whit. 
The principal Aerodynamic Range is an indoor ru; 


feet long, with 25 spark-photography stations. In total dap. 


ness no cameras are needed: shadowgraphs are ta 
automatic timing of the 2-microsecond-duration flas} 
means of mirrors a second photograph is taken 4 
angles to each directly-exposed plate. Thus fifty pic.u 
taken as the model travels to the backstop, eac!}, 


showing, thanks to high-precision chronoscopic and cathode. 
oo pos}. 
> €Xact 
measurements over the 300-foot distance permit determip. 


ray oscillographic instrumentation, the model’s exac 
tion and exact orientation. For small models, thes 


ing dynamic characteristics which cannot be determ 


wind-tunnel tests where models are mounted or suspended 


But model-making is far more expensive and difficu 


for wind tunnels. Not only must integrity of shape be pre. 
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More. 
iting— 


tunnel, 
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Sands 
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t right 
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picture 
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It thar 


served; not only must center of gravity, moments and othe 


physical constants be held; but the model must be 


strong 


enough to stand gun-tube accelerations of 100,000G. Colon 


Simon said that “some models have fins of high-tensil 
part of the body of gold-platinum alloy for densi 


wings, and other details, are marvels of ingenuity but 
instruments—though they are components of the testing 
ment known as the Aerodynamic Range—so that this 
must suffice.) 


The BRL’s Missile Ballistics Range serves a similar pur. 
pose but is 2% miles long and, of course, an outdoors rang. 
with numerous camera stations. A flight-line guides the 
pilot of a rocket-firing jet plane past carefully-surveyed 
positions, each equipped with a pair of high-speed motion. 
picture cameras which record position and orientation of 
the airplane and the missile which it launches. Each motior- 
picture frame registers time, from one central instrument, 
to ten microseconds. Full-scale pilotless aircraft are tested 
on this range and the obtainable measurements of auto- 
matic-control responses furnish adequate answers to man) 
theoretical and practical questions. This range at Aberdeen 
is probably the world’s only facility for this sort of work. 

The Full-scale Free-flight Ranges, at White Sands, oper- 
ate under the Commanding General of that Army Post, but 
the instrumentation facilities may be said to be a “colony” 
of the BRL. Most spectacular is the DOVAP (Dopple: 
Velocity and Position) system whereby the distance of a 
missile is recorded at every instant of its flight with a max- 
imum error of about 66 inches, even at its highest altitude 
of 100 miles or more, by means of a combination of radar 
and beat-frequency instruments, supplemented by the elec- 
tronic and electromechanical computing instruments at 
Aberdeen. These are necessary because the straight-line dis- 
tances to seven ground stations obtained by DOVAP ar 
only the raw data for computing the trajectories and be- 
cause the solution of a set of equations in twenty-eight 
parameters is too long a task for human mathematicians. 


Free-flight observations have been, for decades, proving F 
their value in improving the designs of supersonic-spee( 
bullets, shells and other relatively simple shapes; but, with 
regard to supersonic-speed airplanes and guided missiles, 
use Ol 


they have serious limitations: (a) they preclude the 


e€ steel, 
ty and 
other parts of aluminum alloy for lightness.” There being 
no opportunity for repeated measurements on a single model, § 
results must be obtained statistically by firing a number of 
models, all made nearly “identical” at great expense 
(The X-bore gun for firing complicated missiles with fins and 
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ternal instruments connected to the supersonic plane or 


is — issile by pressure tubes, electric wires, etc.; (b) schlieren 
ne i: hotographs can only be taken over small portions of the 
‘ me Bight; (©) ordinary photography yields too few data, espe- 
Srhone ee ally when taken from miles away; (d) internal flight-test 

* “CRS trumentation with autographic and photographic record- 
ae and with radio telemetering, as successfully installed 

ty already-built full-size subsonic-speed airplanes, must 


ast. More. wait the complete building of a full-scale prototype super- 


e ti onic-speed aircraft, which in turn must await the comple- 
ia a, ton of a costly design project; (e) each model or full-scale 
om ppl rototype, costing up to $1,000,000, is used only once; (f) 
n. A tee e occupational hazards are by no means negligible. 
point Th. Hence the imperative necessity of an instrument for 
al ca the oroughly testing models at supersonic speeds contin uously 
ite Sanqe qgnd with smoothly-variable conditions—like those now-fami- 
range oi, Japar huge testing instruments known as wind tunnels (soon 
otal dar}. pe be called subsonic-speed wind tunnels). 
taken h The second set of difficulties spring up in the design and 
ashes, py jgeonstruction of this new type of testing instrument, the 
at rich personie-speed wind tunnel. The basic problem arises 


_. Mfrom the nature of a gas mixture such as air—from the 






Ape peeds of its molecules at various temperatures, from the 
1 cathode. lations of temperature, pressure and density, from the 
Kact posi. jually well-known and equally inconvenient fact that water 
ese exay mepapor turns to rain and to snow as temperature falls when 
determiy, gpolume expands downstream of the throat. 

‘mined | These implacable laws of Mother Nature render imprac- 
Ispende, eucable a “test section” in the open air at the muzzle of a 
cult than eweviee such as a gun which creates a supersonic-speed 
e be pre. stream of powder gases for a moment—or at the muzzle of 
ind othe @@ “continuous gun” discharging into the atmosphere, even 
© strony elt the blast were to be pure air issuing at constant velocity. 
, Colonel i Reasons: extreme difficulty of obtaining homogeneous flow ; 
sile stec| [emnd tremendous power requirements. ) 

sity and (ee 50 the earliest supersonic-speed wind tunnels consisted of 
re being (moom-size vacuum chambers into which air would naturally 
le model, enush from the atmosphere at the natural speed of its mole- 
umber of gules (Sonic speed or Mach Number 1) and into which eom- 


pressed air would rush at a supersonic speed depending on 




























ie an) (tS pre-pressure. This idea resulted in small but useful test 
are not @pections in which models of the exact shapes under study 
& instru. gould be installed, where some forces could be measured 
‘mention Band where schlierens could be taken; but the tests lasted 
“Hess than 15 seconds for M 1.5 and about 18 seconds for 
lar pur- Fy 3.0—long enough for some static stability measurements 
‘S range F But too brief for control data. Tests with these intermittent 
des the type tunnels are better than nothing, but of little value com- 
urveyed B@ared to the wealth of measurements obtained from the 
motion- ontinuously-operating subsonic-speed wind tunnels, more 
ition of #han 100 of which are in use in the U.S. 
motion- The next development was the continuous-operation 
rument, § §upersonic-speed wind tunnel comprising means for contin- 
> tested Bhiously exhausting a chamber and means for continuously 
f auto- oreing a stream of air into this partial vacuum. This sounds 
9 many B simple, It is simple in theory. In practice, the difficulties of 
berdeen Bthe engineering problem increase as the cube or as the 
f work. B fourth power of the size. To bring out this point, let us con- 
, Oper: BRider one of the two extremes, the extreme of minuteness. 
rst, but On a miniature scale, the difficulties of practical engineer- 
Polony mg vanish and most of our readers could build a continu- 
Joppler busly-operating supersonic-speed apparatus in one after- 
e of a oon: take a medium-size vacuum pump, a small air com- 
a max: Bepressor, silica gel or other dehydrating means to prevent 
Ititude cing, and pieces of glass tubing and a Bunsen burner for 
radar PBhaping the miniature “nozzle” and “test section,” The 
e elec: FPthroat” would be nail-hole size and the “test section” would 
nts at Bape rivet-hole size. The apparatus could only be used for 
ne dis: F@lemonstration and only to a disappointingly small extent; 
P are # would not be a true wind-tunnel, suitable for testing, be- 
nd be- ause it would not be instrumented. (Incidentally, about 
-eight he only way to make use of the “test section” would be 
clans. EPy photography, and for this purpose one would have to 





roving 4 have airplane models the size of a grain of rice. Reason 
Patio of test-section diameter to model length must be such 


-speed 

_ with 8 to avoid shock-wave reflections from walls to model.) 
ssiles, The foregoing example was the hypothetical extreme of 
se of inuteness and simplicity. Of the actual and useful ex- 


amples, the smallest probably is the one at the California 
Institute of Technology. Its test section is only 2.5 inches 
square (only 6.25 square inches). It began with an Army 
Ordnance request in May 1939 and an NRC report in July 
1940; the contract was awarded in November 1940; it was 
first operated at supersonic speed in December 1941—these 
dates giving a good idea of the practical engineering diffi- 
culties. 

The usefulness of this “working model” at Caltech con- 
sisted mostly in showing that a larger one was practicable. 
Its operation, coinciding with Pearl Harbor, led to the con- 
struction of the Supersonic-speed Wind-tunnels Laboratory 
at Aberdeen—a two-part ‘job or, in reality, a pair of jobs, 
which in peacetime might have taken ten years. Instead of 
a dry technical discussion of the greatness of the engineer- 
ing difficulties, a pictorial editorial on the next two pages 
will serve the same purpose. 

Seldom have taxpayers’ millions been spent more fruit- 
fully than on this huge testing instrument. It was planned 
from the start as a two-tunnel facility. We were at war; 
“speed and more speed” governed all efforts; there was no 
time to design and build the “ideal” SSWT; therefore Amer- 
ica’s first adequate-size SSWT, built in only twenty-two 
months, was the Fixed-throat Tunnel. Its test section is 15 
wide by 20” high. It is equipped with interchangeable noz- 
zles: convergent for subsonic speeds, as well as supersonic 
nozzles for speeds up to M 1.72. 

Even before the design of this fixed-throat tunnel was 
started, the design of the Flexible-throat Tunnel had been 
initiated. Its installation started in January 1947. A few 
weeks ago (April 9), M 4 was obtained for the first time. 

Important for aircraft and missile development is the size 
of its test section (15” wide, height variable from 12” to 
23”) and the ease with which conditions may be changed 
during a test. Not only is speed continuously variable from 
below sonic to M 4, but, for almost this entire speed range, 
a range of about 10 to 1 in Reynolds numbers is obtainable. 
(Upper limit of density set by overload on compressors; 
lower limit by the evacuating pumps.) This flexibility makes 
possible the limitless wealth of measurements which is the 
dream of aircraft designers. 


Measurements, to be useful, must be accurate; hence the 
third of the three sets of problems mentiéned on page 505. 
Instrumentation problems are complex enough in ordinary 
wind tunnels (see the new book “Wind Tunnel Testing” by 
Allen Pope). At Aberdeen they are—to use the BRL’s own 
adjective—‘formidable.” Examples: 

1. Strain-gage-type balances: The greater the weight of an 
aircraft’s servomechanisms and power supplies, the smaller 
its payload and the shorter its range. Servo power ratings 
are dictated by control-surface hinge moments. These, there- 
fore, must be measured accurately, with primary elements 
of balance systems built INTO all models (external rods and 
wires cannot be used in the supersonic régime). 


Balances used at the BRL measure the hinge moment due to a 
half-degree deflection of a control surface with a 4” chord and 
1” span; permit accuraey of 0.2° in control-surface incidence set 
ting without affecting any measuring elements; and fit into a 


4%” o.d. model body! 

2. Pressure equalization: For the all-important 
component force test (lift, drag and pitching moment as 
functions of angle of attack with various shapes of wings, 
control surfaces, etc.) the model is supported from the rear 
by a strut enclosed in a windshield. To avoid errors in force 
measurements, the static pressure behind the windshield and 
within the balance chamber must at all times equal the 
pressure at the base of the model. 

3. Temperature effects: At M 4 the temperature of the air 
in the new tunnel’s test section is MINUS 327°F. but aerody- 
namic heating raises the temperature of surfaces (of tunnel 
walls and of models) by about 350°: to about 20°F. To avoid 
temperature errors in measurements of forces, pressures, 
etc., special manometer fluids, special elastic members, spe- 
cial electrical components and other “specials” must be used. 


th ree- 


Not only does the tunnels lab solve such problems but it 
helps develop instruments for flight-testing the new super- 
sonic airplanes and it calibrates them for all required super 
sonie speed ranges. ... Naturally!! 
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The new Flexible-t', 


the velocity of sound in |the gas used—which is absolutely- -dry air). 


« 
? 
. 


. ae ¢ 
Test Section of new adjus=mble-nozzle tunnel 
(not clearly visible in genergl view above). 


Shape of nozzle is altered by means of 
powerful jacks, remotely commanded, which 
bend the steel floor and ceiling plates forming 
the throat. At M 4, minimum section is *4 
inch; at about sonic speed ic is 20 inches; yet 
accuracy is nearly perfect. 


Nozzle-contour accuracy of 0.001” is ob- 
tained by a special automatic control system, 
part of which is shown here 
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oat Tunnel, dedicated May 17, 1948, is capable of operating at any speed from subsonic to Mach No. 





4 (four times 
Speed can be changed during one test by altering shape of throat 


rie TORI A Lt Server ORIAL 


Supersonic-speed Wind-tunnels Facility, 
Automatic-control Marvel, One Huge 
Double-barrel Testing Instrument 


AVIATION AND BALLISTICS TO BENEFIT FROM 


DEVELOPMENT SHORT-CUTS IT MAKES POSSIBLE 


{ Two years ago the Fixed-throat SSWT (below) was unveiled. It was featur 
technical and news magazines. It was not even mentioned in Instruments. W} 
asked why we passed up a big instrument story we replied that it was 
half of THE story but, of course, we had to decline to explain. On May 
the Army unveiled the other half 
scientifically! So now, exclusively in Instruments, the big story is told i 
halves: interpretively on the preceding pages; pictorially on these two. MEB 





The “‘older’’ fixed;throat tunnel is also modern, having been completed late in the war 
and first used for supersonic testing in 1945. It is equipped with a number of interchange- 
able nozzles, each providing one subsonic or supersonic speed. 





the upper half structurally, the higher half 
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One hundred mercury manometers indicate Six-component balance cabinet of FTWT Schlieren camera for photographing shock 
pressures acting on models. measures forces acting on models. waves and other phenomena. 


NOLING-SYSTEM BUILDIN 


FLEXIBLE-THROAT 
TUNNEL 


Schlieren photograph of a model positioned 
at five-degree angle-of-attack. 


tured 








J Instrument Development Section of Super- 

Schematic drawing of Supersonic-speed-tunnels Facility. This ‘‘double-barrel instrument’’ is sonic WT Laboratory constantly meets new 

so huge that two of its parts (cooler and storage sphere) overflow the building proper. This requirements for unprecedented measurement 
building is the size of a city high-school and has dozens of laboratory and shop rooms. techniques. At left, Dr. T. L. Smith. 


General view of Compressor Room. Total 
— is 13,000 hp. Control board at left; for One of the three large mathematical instruments in the Ballistics Research Laboratory is 
emote-control desk, see front cover. the ENIAC (illustrated). The others are the EDVAC and the Bell Relay Computer 
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The Month’s NEW INSTRUMEN 3} 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 567 





Dual-purpose Manometer 


New form of manometer permits 
making either absolute or differential 
measurements of pressure and vacuum; 

reduces task of 
’ cleaning and filling. 

Single reading is re- 

quired to obtain 

precise measurement 
automatically cor- 
rected for ambient 
temperature and re- 
duced to a height of 

mercury at 0° C. 

Principle of opera- 

tion: closed end is 

effected by means of 

a U-tube which 

traps mercury to 

form vacuum seal 
and an oblique bore 
stopcock above trap 
to hold up mercury 
seal. For differential 
readings, stopcock is 
kept open and con- 
nected to lower 
source of pressure. 
tatio of diameters of 
tube and reservoir 
is adjusted to coun- 
teract increase in 
mercury height due 
to its lower density at room temperature 
than at 0°C. Coefficient of expansion 
of Wiylite scale is such that precision 
of 01 mm. is maintained for tempera- 
ture variation between 20° and 30°C. 
A vernier is provided to simplify read- 
ing to 0.1 mm. Mounted on aluminum 











stand. Range: 0-200 mm., vernier read- 
ing to 0.1 mm.—Emil Greiner Co., 161 
Sixth Avenue, New York. 


Please mention number 601 When filling out card 


Servomechanism Performance 


Analyzer 
New “Transfer Function Analyzer” 
measures performance characteristics 


of servo systems. Amplitude and phase 
characteristic may be determined with 
servos using signal frequency of 50 to 
800 cps. With data secured, it is then 
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possible to predict whether system is 
stable, and limits of stability. If sys- 
tem is unstable, the part contributed 
by each component can be determined. 
Instrument checks performance of 
either open- or closed-cycle systems; 
furnishes output signal from 0 to 17 
volts a.c., modulated sinusoidally at 
any frequency from % to 10 eps. A 
dial calibrated in 1° intervals permits 
variation of phase modulation enve- 
lope from 0 to 360°. Adjustment is 
provided to permit adjustment of sweep 
width to desired value. — Fairchild 
Camera and Instrument Corp., 88-06 
Van Wyck Blvd., Jamaica 1, N. Y. 
Please mention number 602 When filling out card 





Automatic-control-system 
Analyzer 


New “Servo Analyzer” has been spe- 
cifically designed to aid development 
and testing of servomechanisms and 
automatic - control systems employing 
400-cycle error-measuring devices such 
as Selsyns or “E” type pick-offs. When 
hooked up to a servo system under 
test, it provides response data which 
otherwise could only be obtained by 
lengthy computations or graphical 
methods. Frequency response and trans- 
fer function may be obtained over an 
input range of 1 eps. to 60 cps. Ana- 
lyzer may also be used to obtain equiv- 
alent d-c. transfer function of a-c. am- 





plifiers which include damping or in- 
tegrating networks. Frequency control 
is said to be stable and accurate to a 
fraction of a cycle per second.—Flight 
Research Engineering Corp., P. O. Box 
1-F, Richmond 1, Va. 


Please mention number 603 When filling out card 





Voltage Regulator 


New “Type CVM-1 Constant Voltage 
Ballast Transformer” protects and sta- 
bilizes operation of “G.E. Type UA-4 
Mercury Vapor Lamp.” Operation of 
lamp is said to be completely stable, 
free from effects of varying line volt- 
age and lamp life is increased by pre- 
venting over-voltage operation. No mov- 
ing parts and no maintenance or ad- 
justme jlectric Co., 46383 W. 
16th St., Chicago 50, Ill. 


Please mention number 604 When filling out card 





Fiber Grader 


New “Micronaire” 








required by 
equipment. T 


of the time formerly 
oratory methods and 


tests per sample can be made in two t 


three minutes. Repetitive accuracy 
within 0.1 micrograms per 
ton; higher with other types of 
“Micronaire”’ 


measures and clas. 
sifies fineness of textile fibers (anima 
vegetable and synthetic) in a fract; 


ial 


inch On cot 
fibers 
utilizes principle of fo. 


ing air through a plug of fibers and i 


dicating resistance to air flow, 
resistance is greater for fine thai 
coarser fibered stock. Direct 
are made from a scale calibrated 
units standard for the fiber be 
checked.—The Sheffield Corp., Dayt 
1, Ohio. 

Please mention number 605 when filling 


Self-balancing 
Wattmeter Bridge 
New “Model 123A 


Bridge” directly indicates 
power measured by barretter 





Wattmet: 
microwa' 
element 


wh 


reading 
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over range of 10 milliwatts down to a 
few microwatts. Range can be extended 
to 100 watts. Accuracy better than 5% 
is claimed. No adjustments except zero 
standardization are necessary because 
bridge is automatically self-balancing. 
Average power is read directly in milli- 
iwatts. Three ranges, 10, 1.0, and 0.1 
imw., are selected by three-position 
iwitch. Frequencies at which power 
can be measured depend only upon 
parretter mount used. Requires 115 
volts, 60 cycles. Weight 45 Ibs. Cabinet 
dimensions 12%” X 19” X 14%”. 
Bridge alone is mountable in standard 
relay rack—Sperry Gyroscope Co., 
‘Great Neck, N. Y. 
Please mention number 604 when filling out card 





Low-flow Rotameter 


New “Sho-Rate Rotameter” is for 
' measuring low flows of liquids or gases 
in purge systems or where flow guide 
is needed. Packing 
gland withstands 500 
lbs./in.2 pressure. 
Float travel is 3” and 
maker claims meter is 
flexible for ready in- 
stallation. No. 4 tube 
size is furnished with 
Pyrex, aluminum, 
stainless steel, Monel 
or tantalum float for 
water rates ranging 
as high as 4.7 gph. 


and air rates of 9.0 
to 25.0 cfh. Model 
No. 5 has stainless 





steel float, water rat- 
ing 9.0 gph. and air rating 13.2 cfh. 
No. 6 size, also with stainless float, has 
flow rate of 24.0 gph. and air, 36.0. 
cfh.—Brooks Rotameter Co., P. O. Box 
8-5448, Lansdale, Pa. 

Please mention number 607 When filling out ecard 





Two- and Three-dimensional 
Engraver 


New “No. 252” is a portable panto- 
graph machine of unique design, for 
standard two-dimensional engraving 
and three-dimensional duplicating. It 
requires no highly skilled mechanic for 
its successful use. Engraved work and 
master copy are right-side-up and in 
sight of operator. Three-dimensional 
milling is accomplished by merely trac- 
ing shape of an enlarged master with 
stylus. Three-dimensional pantograph 
| prevents spoiled work due to failure to 
lift cutter from work before lifting 
stylus out of master: raising stylus 
arm automatically lifts cutter from 
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work, also gives unlimited access to 
work and master copy. Chuck holds 
midget milling cutters, burrs or mount- 
ed points having %” shanks. Microm- 
eter depth control graduated in thou- 
sandths of an inch has a range of 
0.250” regardless of ratio being used. 
Standard micrometer spindle is inter- 
changeable with spindles designed for 
special-purpose work. New engraver is 
adaptable to a wide range of instru- 
ment-shop uses. A complete line of ac- 
cessories increases its versatility.- 
Mico Instrument Co., 80 Trowbridge 
St., Cambridge 38, Mass. 

Please mention number 608 when filling out car¢ 


Multi-purpose Meter 
New ‘Model 10-F Range Master” 
features built-in fuse and covers 25 
ranges. Direct reading on all ranges is 





claimed. Size: 834” &K 7%” X 4” 


1 
Shipping weight, 642 lbs.—Bradshaw 
Instruments Co., 348 Livingston St., 
Brooklyn 17, N. Y. 
Please mention number 609 When filling out card 


Indicating and Controlling 
Pyrometer 
New “Simplytrol Indicating and 
Controlling Pyrometer” is thermocou- 
ple type for furnaces, ovens, kilns, ete. 





indica- 


millivoltmeter 
tor is equipped with platinum contacts 


High-resistance 


that close when set temperature is 
reached. Contact circuit is interrupted 
every few seconds but closes again im- 
mediately if temperature is still up to 
control point. Load control switch has 
10 amp. rating, 125 volts. Standard 
ranges available for 0-2500°F. 
(1870°C.), 0-1500°F. (800°C.)° and 
0-500°F. (260°C.). Operates from reg- 
ular 110 or 220 volts a.c. or 110 volts 
d.c.—Assembly Products Inc., Main & 
Bell Sts., Chagrin Falls, Ohio. 
Please mention number 610 when filling out card 


Rheostats 


New “Vitreous Enameled Round 
Rheostats” are announced in seven 


sizes from 50- to 500- watt. Winding of 






resistance wire or ribbon is uniformly 
distributed around a ceramic core and 
is kept in position by a protective coat 
of vitreous enamel. Core is cemented to 
base of gray porcelain with heat- and 
water-resisting cement. Contact arm 
consists of a channel-shaped center 
truss spring hinged to copper-graphite 
contact block holder. Hinge spring as 
sures correct constant contact pressure 
between contact block winding at all 
points of sliding path. All live parts 
are electrically insulated from mount- 
ing parts and shaft. Underwriters’ 
Laboratories Approval applied for. 
Rex Rheostat Co., 3 Foxrhurst Rd., P. 
O. Box 232, Baldwin, L. I., N. Y. 

Please 1 G11 when! 


pent nr 


Volt-ohm-milliammeter 


New “Model 666-HH Pocket-size 
Volt-ohm-milliammeter” is described asa 
“complete, miniature Laboratory for 
d-c. and a-c. voltage, 
direct current and 
resistance analyses.” 
Its many ranges and 
unique features are 
said to provide an 
answer to the volt- 
ohm milliammeter 
requirements of ra- 
dio servicemen and 
amateurs, industrial 
engineers, labora- 
tory technicians, etc. 
New refinements in 
design feature: (1) 
Greater scale read- 
ability; (2) simpli- 
fied switching; (3) 
trouble-free plug-in 
connections; (4) greater stability on 
all a-c.—d-c. voltage and current ranges. 
New black molded case is completely 





insulated. Test leads and instructions 
are furnished.—The Triplett Electrical 
Instrument Co., 185 E. College Ave., 
Bluffton, Ohio. 

Please mention number 612 Wher f n 

Photoelectric Recording 
W attmeter 

New photoelectric recording watt 

meter consists of maker’s high-speed 


photoelectric recorder and a newly-de 
signed wattmeter measuring unit; can 
be used to measure d-c. power or a-c. 
power up to 10,000 ecps.; has a linear 
scale, is available for portable use or 
for semiflush mounting. Chart speeds 
of 0.5 in./hr. to 72 in./min. obtainable 
by using different combinations of 
chart carriages and rate gears. When 
instrument is calibrated for a particu 
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lar frequency, accuracy is +3%; when 
calibrated for 60 cycles, it can be used 
over entire range of 60 to 10,000 cps. 
at unity power factor with an error 
of +5%. Power-factor error when 
going from 0.5 lagging to 0.5 leading 
is +3%. Current circuit is rated either 
5 or 10 amperes; potential circuit either 
120 or 240 volts. Current and potential 
transformers can be used to extend 
this range if necessary. New wattmeter 
is compensated for frequency and 
power-factor changes. It is critically 
damped, and its burden is low because 
of the use of special magnetic mate- 
rials.—Meter & Instrument Div., Gen- 
eral Filectric Co., 40 Federal St., West 
Lynn 3, Mass. 


Piease mention number 643 when filling out card 


Radioactivity Monitor 
New “Model SU-3 Laboratory Moni- 


tor,” a routine contamination monitor 
in radioactivity laboratories, is a porta- 





ble a-c.-operated counting rate meter of 
moderate accuracy (5% on all ranges) 
with three full-scale ranges of 200, 
2000 and 20,000 counts per minute. It 
comes complete, equipped with a thin 
mica window (3-4 mg./cm.*) sensitive 
Geiger tube, enclosed in a probe con- 
nected to instrument by a 4-ft. length 
of shielded cable. In addition to visual 
indication of counting rate, a built-in 
loud speaker provides aural measure 
of activity present. Dimensions: 9” »* 
12” panel, 9” max. depth behind panel. 
Weight 17% Ibs. incl. Geiger tube 
mount.—Tracerlab, Inc., 55 Oliver St., 
Boston 10, Mass. 


Please ntion number 644 When filling out card 


Relaxometer for Elastomers 


New “Hi-Po-Log” was developed for 
accurate measurement of stress relaxa- 
tion in rubber or plastic-like materials. 
It permits determining, in one hour, 
stress relaxation behavior of sample 
over weeks or months. It comprises a 
jig having a leaf spring as a platform 
above which is a cam-operated plunger 
which descends and compresses a sam- 
ple placed on leaf spring. Temperature- 
compensated strain gages mounted on 
underside of spring transmit minute de- 
flections to an electrical recorder, Jig 
is located in a small temperature-con- 
trolled oven. Adequate space is allowed 
for temperature conditioning of a num- 
ber of samples. Samples can be loaded 
rapidly and load adjusted easily. Rec- 
ord of relaxation under effectively con- 
stant deflection is continuous during 
the measuring time. It is a logarithmic 
spiral and, when it is replotted on semi- 
log paper using time as abscissa and 
ratio of loads as ordinate, resulting 
curve gives a constant which is charac- 
teristic of material tested and can be 
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used as a criterion. Instrument meas- 
ures 16” wide by 31” high by 13” deep 
and operates on 110-volt 60-cycle a.c.— 
W. S. Macdonald & Co., 33 University 
Road, Cambridge 38, Mass. 

Please mention number 615 when filling out card 





A-c., D-c. and R-f. Regulator 


New “Controller” employs maker’s 
principle of automatic electronic volt- 
age regulation, permits selective stabi- 
lization of a-c., d-c. or r-f. outputs in 
any one circuit over wide ranges of 
line and load. Controller’s a-c. output 
swings between 85 and 145 volts auto- 
matically adjusting output of user’s unit 
against line and load. Regulation is 
achieved “by referencing this output 
back to Controller.”’ New stabilizer pro- 
vides stabilization at point requiring 
regulation. For example: If a stabiliza- 
tion is required for only a portion of 
user’s instrument, it can be done by 
referencing only that portion of circuit 
back to “controller,”’ At least one watt 
of power must be made available to 
“Controller” bridge circuit. In a d-c. 
application, at least 0.4 amp. must be 
made available from rectifier filter cir- 
cuit. One “Controller” unit may stabi- 
lize the output of a transformer, regu- 
late a generator field to control its out- 
put or selectively regulate a number of 
d-c. voltages and currents. Input volt- 





age range, 95-125 (50 or 60 cycles) ; 
Load range, 200-2000 va., Regulation 
accuracy, 0.5% at point of regulation. 
“Controller” weighs approx. 100 lbs.; is 
available for relay rack mounting; is 
fully protected against over-load and 
over-voltage.—Sorensen & Co., Inc., 375 
Fairfield Ave., Stamford, Conn. 


Please mention number 616 when filling out card 





Geiger-Mueller Scal« 

New “Model 1000 Decima 

Mueller Scaler” weighs 11 lbs ale 

tronic scale of 1000 and a gs n 
true decimal indication mak: 


sible, for the first time in a sc 

said, to read all counts direct 

out interpolation. Counts are s ' 

a single illuminated number front 
panel, with a mechanical reg 
(up to 10,000,090 


cording thousands 





in easily-read numbers. Scaling is x 
complished by three scale-of-ten plug 
in decimal counting units. High-voltag, 
power supply is regulated and adjust 
able from 100 to 2,500 volts. Terni. 
nals permit connection of oscilloscoy 
counting rate meter and a remote count 
ewitch..A loudspeaker unit is availab| 
for plug-in-operation. Input accessories 
(Neher-Pickering quenching stage and 
a tiny probe preamplifier) plus a pr 
amplifier stage in scaler cabinet p: 
vide complete flexibility in operatio: 
Many new features are based upon re 
ommendations of AEC and on sugges 
tions from scientists engaged in radia- 
tion work.—Berkeley Scientific C 
Sixth & Nevin Ave., Richmond, Calif. 
Please 


mention number 617 when filling 


Thermocouple Protection Tubes 


New ‘“Metalcarb Thermocou 
Tubes” are for high-temperature no: 
ferrous metals, such as_nickel-silvé 
phosphor bronze, copper, etc. Tube fix 
ture has thermocouple swedged int 
end to give fast response, and tubs 
covered by carbofrax to protect tu 
at flux line. New tubes may be used f 
semi-permanent immersions.—Elemut 
Equipment Corp., 1150 W. Marquett 
Rd., Chicago, Ill. 


Please mention number 61g when filling 


Synchronized Aircraft M-p. 
Camera 
New “Syno-Graphic” is an airb: 
motion-picture camera designed for a 
craft flight tests, for use when data 
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must be not only recorded but also 
eynehronized from two or more sources. 
SThe camera uses 16-mm. film in 50’ 
magazines and has shutter speeds rang- 
ing from 1/16 to 1/64 second. Lenses 
may be interchanged in accordance 
with specific needs by adapter rings. 
power for driving film and shutter is 
supplied by a 400-cycle synchronous 
motor, coupled by a magnetic clutch. 
precision built magazine is said to 
eliminate stoppages common in this 
type equipment.—F light Research En- 
gineering Corp., Richmond 1, Va. 

Please mention number 619 When filling out card 





Multiple-range Tester for 
Electrolysis 


New “Model 5 Multi-combination 
' Meter,” designed for electrolysis and 
corrosion investigations and cathodic 
protection testing, covers wide range 
of direct current and potential meas- 
urements. High-sensitivity, 300 ohms- 
per-volt milli-volt/voltmeter covers 
ranges of 2 millivolts to 100 volts. 
High-sensitivity, 62,500 ohms-per-volt 
voltmeter has range of 106 millivolts 
to 20 volts. Used separately or simul- 
taneously. Meter includes potentiome- 


' ter-voltmeter with a _ high-resistance 


ne Ron SEP RE 


SEAL 


“Bi 


‘ing potential and 
switch 
"resistance of shunts, leads, resistors, 


calibrated galvonometer, vacuumtube 
voltmeter, battery operated, with rang- 
es from 100 millivolts to 10 volts with 
500,000 ohms input resistance; milli- 
ammeter and ammeter with full scale 


| ranges of 1 milliampere to 20 amperes; 


and zero-resistance type ammeter with 
capacity up to 2 amperes. D-c. bias- 
polarity reversing 
is included. For measuring 
for measuring soil resistivity, etc. Mak- 


er claims “Model No. 5” to be most 





" versatile instrument available for high- 
| ly specialized testing, and takes the 
' place of many separate instruments 
A Weighs 23 lIbs.—M. C. 
’ Emerson Ave., W. Englewood, N. J. 


Miller, 1142 


Please mention number 620 When filling out card 
P4 





_ Speed and Production Recorder 


New “Model R-300-H” speed and 
production recorder is electrically op- 
erated, consists of synchronizing con- 
tactor and patented step-by-step motor 
in recording instrument. A steel stylus 
marks a wax-coated chart when, at 
one-half minute intervals, master clock 
makes contact to disengage feed screw. 
The same contact feeds chart down- 
ward at 2” per hour. This cycle pro- 
duces a series of parallel lines, the 
length of which is proportional to speed 
or production. Recorder produces con- 
tinuous record of operating speed, 
showing slightest irregularity, as well 
as idle time. Guaranteed to have ac- 


- 


' P 

j Fs 

4 j 

| 

E i 


curacy of 0.5% of full scale.—Electric 
Tachometer Corp., 22nd and Vine Sts., 
Philadelphia, Pa. 

Please mention number 62] When filling out card 


Electrolytic Capacitor 

New “Type AVL” electrolytic capaci- 
tor, for use wherever high humidity is 
encountered, is hermetically sealed in 
hot-tinned steel or copper outer can, 
with an inner container of aluminum. 
Terminal lugs also are hot-tinned, 
straight or with a right-angle bend. 
Terminals themselves are well insulated 
with Bakelite bushings. “Type AVL” 
comes in a wide range of container sizes 
and capacitances. — Cornell-Dubilier 
Electric Corp., South Plainfield, N. J. 

Please mention number 622 When filling out eard 


Automatized Radioassaying 
New “SC-6 Automatic Sample 
Changer” permits radioactivity meas- 


urements on as many as twenty-five 


samples to be made automatically with- 
out attention; results are automatically 
printed on a paper tape. Instrument can 
also be used for automatically making 
measurements 


half-life on short-half- 





life materials or, with minor changes, 
can be used for obtaining energy spec- 
trum data on a particular sample by 
automatically placing over the sample 
absorbers or filters of varying density 
and thickness and making measurements 
of the amount of activity detected by the 
G-M tube. Automatic Sample Changer is 
one of four required components: (1) 
Auto scaler for detecting and ‘totalizing 
radioactive disintegration of sample; 
(2) Tracergraph Printing Interval 
Timer for recording on a paper tape 
the time required for a predetermined 
number of disintegrations; (3) Lead- 
shielded Manual Sample Changer with 





Preamplifier to lower background count 
and to permit reproducible geometrical 
relationship between sample and G-M 
tube mounted in lead shield; and (4) 
Automatic Sample Changer. Photo- 
graph shows Automatic Sample 
Changer with Shielded Manual Sample 
Changer mounted on it. Connections for 
power and amplified G-M tube pulse 
are made to Autoscaler with a single 
cable and a second cable connects Auto- 


matic Sample Changer with Trace. 
graph.—Tracerlab Inc., 55 Oliver St., 
Boston 10, Mass. 
Please mention number 623 when fillit 
Thin-probe Gauss Meter 
New “Thin-probe Gauss Meter” has 


a probe diameter of 0.052”, which 
permits measurement of flux in small 
gap magnets heretofore excluded from 
the range of this type of measuring 





device. Furnished in 2” round Textolite 
case, with hollow bronze exploring 
probe protruding from back of case. 
Seale covers 260°, graduated directly 
in gausses. New “Gauss Meter Kit” is 
offered where several instruments of 
different ranges are required. Contains 
three standard gauss meters of differ 
ent ratings, each with its own refer 
ence magnet.—Meter and Instrument 
Div., General Electric, Schenectady 5, 
N...¥% 


m number 624 enti n 


Direct-reading Wet Film 
Thickness Gage 

New models of “Interchemical Wet 
Film Thickness Gage” are announced 
in ranges of 2 to 12 mils and 10 to 30 
mils, supplementing original model 
(Instruments, March 1948, page 224) 
with range of 0 to 4 mils and a claimed 
accuracy of 0.1 mil.—Henry A. Gard 
ner Laboratory, Inc., 4723 Elm Street, 

Bethesda, Md. 
lease ntion numls 


625 When 


Timer for Operation Recorder 


New “Timer for Tempscribe Opera 
tion Recorder” facilitates adjusting fire 
size of oil burners or input rate of gas 
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burners. One wire from timer is plugged 
into lead from “‘Tempscribe” Recorder; 
another hooks across control circuit of 
burner motor, gas valve, or stoker mo- 
tor. Clock of Timer operates on 100-volt 
a.c. With this device it is possible to use 
“Tempscribe” to record burner “on” 
time at night. After record has been 
made, timer automatically switches off 
recorder, — Bacharach Industrial In- 
strument Co., 7000 Bennett St., Pitts- 
burgh 8, Pa. 
Please mention number 626 when filling out card 





Portable Pyrometer 


New “Model 1460 Portable Precision 
Pyrometer” is a high-resistance type 
for use with standard thermocouple 
assemblies; is equipped with large, 
high-torque pyrometer movement. In- 
struments are individually calibrated; 
equipped with knife-edge pointers and 
long, hand-drawn scales. Can be uti- 


lized with standard type thermocouple. 
Instruments are normally calibrated 
for the thermocouple and lead assem- 
blies with which they are to be used; 
are normally provided with automatic 
cold end compensation.—Cole Instru- 
ment Co., Dept. I, 1320 South Grand 
Ave., Los Angeles 15, Calif. 


Please mention number 627 When filling out card 





Film Comparator-densitometer 


New “Model 5400 Film Projection 
Comparator-Densitometer” was devel- 
oped for making comparisons with mas- 
ter films and obtaining transmission 
readings of spectrum lines photo- 
graphed on 35 mm. spectrum analysis 
film. It consists of two film stages for 
individually moving sample film and 
master film and bringing them into 
exact alignment by vernier action. 
Small portions of each film are pro- 
jected 20X on a green translucent 
screen where measurements on scales 
on screen or comparison with master 
are easily made. Transmission readings 
are made by mechanically scanning a 
line with a 0.0007” slit: light is picked 
up by a phototube, amplified, and con- 
verted into transmission readings by 
a projection galvanometer. These read- 
ings are projected on screen near image 
of line being measured, thus minimizing 
operator fatigue. Film stages take any 
length of sample film and master sup- 
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plied is 5 ft. long, giving at least 3 lines 
of all elements detectible from 2100A to 
8900A.—A pplied Research Laboratories, 
4336 San Fernando Road, Glendale 4, 
Calif. 

Please mention number 628 when filling out card 


Gas Turbine Thermocouple 


New “Thermocouple for Gas Tur- 
bines” is said to combine high rate of 
response with excellent life expectancy. 


Sensitive portion consists of Chrome! 
tubing into which is inserted and weld- 
ed an Alumel wire. Time constants of 
better than 1.2 seconds are measured 
at gas velocities of 250 fps., with a life 
expectancy of 200 hours at 1600°F. 
Inconel sheath, lead wire protected by 
stainless braid and Chromel terminals 
are standard.—Manning, Maxwell & 
Moore, Inc., Bridgeport 2, Conn. 
Please mention number 629 when filling out card 





Sheet Metal Tester 
New “Model V” determines ductility 
or drawing properties of sheet metal; 
is hydraulically operated in somewhat 


the same manner as maker’s 
tor-driven “Model G”; will t 
rial up to 46” thick; weig] 
complete.—Detroit Testing Ma 
9390 Grinnell Ave., Detroit 1 


Please mention number 630 When fi 





Anti-vibration Mounti 


New “Shockmount” is 
control shock, isolate 
vibration and reduce noise + 
tance to the floor. It is a h« 
mounting, with load capaciti: 

7500 lbs. per mount. Compa 

that it reduced need for massi\, 
dations to achieve inertia, and 
placing instruments near machines « 
mounted. Features: low constructio, 
(1-3/16”" high) ; easy installation; ryg 
ged 3/16” steel construction; top plat 
contour limits movement and sheds 
and dirt; flexing element is ojl-res); 
tant synthetic rubber.—Lord M/y. ( 
1635 W. 12th St., Erie Pa. 


Please mention number 631 When fillir 


des 
high-f 





Volt-ohm-milliammeter 


New ‘Model 2451 Volt-ohm-Millian. 
meter” is said to eliminate cumbersom 
operation of switching back and fort 








from range to range to balance circuit 
All that is required is to zero the in- 
strument on range to be used and pvro- 
ceed with test.—The Triplett Electric 
Instrument Co., 1385 E. College Ave., 
Bluffton, Ohio. 


Please mention number 632 when filling 


Hydrogen Purifier 
New “Deoxo Hydrogen Purifier” 
moves traces of oxygen by catalytic 
action from cylinders of compressed 
hydrogen. Consists of metal cylind 
containing platinum catalyst and fi- 
tings for attaching to reducing val\' 





on hydrogen cylinder. Operates effici- 
ently at gas flow up to 5 cu. ft. p 
hr. and at pressure as high as 50 |bs 
in.*, Catalytic action takes plac 
at room temperature. Purifier is rec- 
ommended wherever any oxidizing 


action in reducing atmosphere of hy- 
drogen would be objectionable.—F ishe’ 
Scientific Co., 717 Forbes St., [Pitts 


burgh 19, Pa. 


Please mention number 633 when filling out « 
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Temperature-compensated 
Conductivity Cells 


New measuring and pre-filled refer- 
ence conductivity cells which provide 
for automatic temperature compensa- 
tion are designed for continuous record- 
ing or for automatic control systems 
where temperature variations of the 
electrolyte make conductivity measure- 
ment difficult. Of heavy-walled Pyrex 
construction and completely protected 
by “Type 316” stainless steel sheaths, 
new cells are provided with standard 
pipe thread fittings for mounting in 
pipe lines or through tank walls. Oper- 
ating conditions may include corrosive 
solutions, temperatures up to 150°C. 
and pressures up to 50 Ibs./in.?.—IJn- 
dustrial Instruments, Inc., 17 Pollock 
Ave., Jersey City 5, N. J. 


Please mention number 634 When filling out card 





60-sec.-dial Automatic Timer 


New “Model T1 Dual Timer” will 
either break an electric circuit after a 
pre-set number of minutes and seconds, 
or will show elapsed time for an opera- 
tion. It ean be set for any interval from 
two seconds to 60 minutes. Calibrations 


on dial indicate one second, but it is 
claimed that time values as small as 
4 second can be accurately controlled 
by interpolating between divisions. 
Case size, 442” cube.—Instrument De- 
velopment Laboratories, 229 West Erie 
Street, Chicago 10, IIl. 


Please mention number 635 When filling out card 





Air Filter Combination 


New filter, separator, and trap for 
filtering compressed air removes 98% 
of entrained moisture and oil in liquid 
form. Maker claims automatic release 
of water saves and insures dry air be- 
cause water and oil cannot build up in 
housing to a point where air backs it 
up and throws it into filter medium.— 
Leland Instrument Co., 520 E. Larned 
St., Detroit 26, Mich. 


Please mention number 636 when filling out card 





Spotting Attachment 


New “M2001SA2” spotting attach- 
ment is for use in laying out drill jigs, 
templates, etc. Mounts on support arm 
of maker’s Toolmaker Microscope in 
place of standard optical system. Con- 
sists of 25X microscope facilities for 
mounting and spinning spotting tool. 
Any number of points may be quickly 
spotted simply by moving obiect appro- 
priate distances by means of mechani- 
cal stage. Reticle consists of concentric 


circles interrupted at 90° intervals.— 

Gaertner Scientific Corporation, 1201 

Wrightwood Avenue, Chicago 14, Ill. 
Please mention number 637 When filling out card 





High-voltage Connector 


New weatherproof 6-contact high 
voltage miniature connector for air- 
craft, industrial and communication 


equinment, etc., has molded parts of 


Melamine. Contacts are precision ma- 
chined and silver-plated. It is impos- 
sible to make contact except in proper 
position. Center contact is “make-first 
break-last” and provides additional 
safety when grounded. Positive spring 
lock prevents accidental disconnection 
due to vibration. Breakdown voltage is 
7000 volts d.c.—Winchester Electronics 
East 46th St., New York 17, 


’ 


0., 6 
N. ¥, 
Please mention number 638 when filling out card 


Gamina-type Radiation 
Survey Meter 
New “247A” gamma ray _ survey 


meter is for application where problein 
requires a field survey rather than lab- 


oratory research. It is of ionization 
chamber type and is said to combine 
stable operation with extremely rugged 
construction. Four ranges of sensitivity 
are provided and instrument is cali- 
brated to read in roentgens over full- 
scale readings of 2.5-25-250 and 2500 
milliroentgens per hour. Case is water- 
tight and both meter and ionization 
chamber are hermetically sealed. A 
unique eccentric range switch features 
a color code to give visual indication 
of range at which meter is set. Die 
castings have been used wherever pos- 
sible to assure ruggedness required. 
Handle permits easy balance; total 
weight is 11% lbs.—Victoreen Instru- 
ment Co., 5806 Hough Ave., Cleveland 
k Ohio. 

Please mention number 639 when filling out card 


26000-G Centrifuge 


New “Fisher-Stern Ultracentrifuge,” 
said to be “a major contribution to in- 
strumentation,” develops speeds up to 
20,000 rpm. at an air pressure of 80 
lbs./in.2? and at top speed produces a 
force 26,000 times that of gravity. It is 
said to be the first commercially avail- 


able instrument of moderate cost fo 
this purpose. It effects sedimentation of 
molecules having a molecular weight of 
one million or more. It incorporates a 
Lucite rotor with notched edges that 
are spun by air pressure. In use, a 
sample is placed in a cell holder which 
in turn is inserted in the rotor. Four 
types of sample cells are furnished for 
various kinds of analytical work. One 
(termed ‘“micro-separation cell”) per- 
mits segregation of precipitated par- 
ticles for later study. Also available is 
a photoelectric tachometer for use with 
this Ultracentrifuge, and a Camera- 
Base Assembly by means of which pho- 
tographs can be taken while sample is 
in motion.—Fisher Scientific Company, 
717 Forbes Street, Pittsburgh 19, Pa. 
Please mention number 640 When filling out card 


Resonant Relays 
New “Type 182” hermetically-sealed 


resonant relays are recommended for 
low-level circuits where change in leak- 


age resistance might be important; op- 
erate only when energized at predeter- 
mined frequency; employ vibrating- 
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reed mechanism at sevcn frequencies 
from 153 to 442 eps. Wide-band type 
has 500-ohm coil, operates from 3-volt 
input; one side of “operate” curve 
falls in range 2% to 6 from 
rated frequency and other side from 
+2% to 5%. Narrow-band type curve, 
from %% to 3%.—Stevens Arnold, 
Inc., 22 Elkins St., South Boston, Mass. 


Please mention number 641 when filling out card 


a% 


Thickness Gage 
New “Dial Thickness Measures” in- 
clude two 0.0005”-graduated models 
with simple “O” adjustment and fixed 


parallel contacts. Suited for accurate 
measuring of tissues, cellophane, mem- 
branes, fibres. Direct-reading count 
hand permits fast readings anywhere 
within 0.3125” (5/16”) range of the 
gage. In addition to two 0.0005”-grad- 
uated models (0-40 and 0-50), there is 
a 0.001” model having dial numbered 
0-100; also a metric model graduated 
in 0.01 mm., dial numbered 0-100, with 
a range of 8 mm.—B. C. Ames Co., 
Waltham 54, Mass. 
lease mention number 642 When filling out card 


Selenium Rectifier 
New “Model SE-14P-6H” miniature 
selenium rectifier, 4%” XK 1%” XK 5%”, is 
designed for use on low-current appli- 
cations such as 
TV preselec- 
tors, pre -am- 
plifiers, relays, 
etc. Rated 110- 
125 volts a.c. 
rms., 20 ma. 
d-c. continu- 
ous. Mounts 
on single 6-3? 
screw, 
long. 
Completely sealed, it features new 
spring U bracket construction for re- 
liable operation over wide temperature 
variations.—Bradley Laboratories, Inc., 
82 Meadow St., New Haven, Conn. 
Please mention number 643 when filling out card 


Projection Lightmeter 
“Model 8PH12” portable pro- 
jection lightmeter, which flashes light 


New 


measurements on a screen for easy 
reading by large audiences, is designed 
primarily to simplify problem of dis- 
tinguishing between adequate and in- 
adequate lighting; is believed to be the 
only instrument of its kind now on 
the market. Weighing 8 lbs. and easily 
operated, it consists of three major 
parts—a hand-size light-cell probe; a 
d’Arsonval-type self-contained micro- 
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ammeter made especially for projection 
purposes; and a standard SVE 100- 
watt 2” 2” slide projector. Normal 
range of instrument is 0-100 foot-can- 
dles; for higher intensities, multiplying 
masks, furnished in 10 and 100 X sizes, 
must be fitted over light cell.—Meter 
& Instrument Div., General Electric 
Co., 40 Federal St., West Lynn 3, Mass. 
Please mention number 644 when filling out card 


Bunsen-burner Lighter 


New “Irving Liter” for Bunsen 
burners is flint-type lighter which at- 
taches to Bunsen-type gas burners, en- 
abling user to light gas flame without 
using match. Operates with one hand, 
ready for instant use. Fits burners of 
358 to 5s-inch 0.d.—W. M. Welch Scien- 
tific Co., 1515 Sedgwick St., Chicago, 
Til. 


Please mention number 645 When filling out card 





24-hr.-dial Time Switch 
New “Type T-47” time switch, rat- 
ed 35 amperes at 115 and 230 volts, 
is timed and operated by synchronous 


self - starting, permanently - lubricated 
Telechron motor. Switch performs one 
“on” and one “off” operation during 
any 24-hour period and will continue to 
do so daily without adjustment. Switch 
has s-p. s-t. mechanism with silver 
snap-action contacts. Operation can be 
manual or automatic. Adjustable 
clamps set switch for automatic oper- 
ation at minimum setting of five min- 
utes and a maximum setting of 22 
hours.—Meter and Instrument Div., 
General Electric Co., Schenectady 5, 
N.. X34 
Please mention number 646 when filling out card 


Group Audiometer 


New “4CA Audiometer” permits ac- 
curately testing the hearing of one to 
forty persons at a time, includes sev- 


eral special features suggeste: 
recent survey of school authorit 
members of leagues for the | 
hearing. All necessary parts 
neatly into two cases, only 

which is required when grou; 
tested numbers ten or fewer. 

external power sources nor ek 
outlet being required, instrume 
be used in any location. Opera 
as simple as that of an ordina) 
phonograph. Each person wears 
dividual headset which delivers 
from a_ specially-made pho 
record. Hearing of each perso 
dividually analyzed (left and ri; 


» 


separately). Simplified test charts wit 
instructions prevent confusion and « 

ror. A monitoring jack permits op 

ator to listen in while all regular 1 
ceivers are in use. An adaptation yx 

mits doctors to use “4CA” to perforn 
individual speech intelligibility tests 
New feature is output meter for cal 
bration before each  test.—Wester) 
Electric Co., 195 Broadway, New Yor! 
1; eens 

Please mention number 647 When filling 


Electrical Indicating Instruments 


New “Type DO-71” 3%-inch pan¢ 
instruments are of internal-pivot d 
sign, for radio, power supplies, trans 

mitters, amplifiers, 
and aircraft. Sai 
to have better read 
ability and to elim 
nate arc lines and 
distracting printing 
from scale. Employs 
a lance-type pointe! 
and large, clear nu 
merals. Internal- 
pivot constructio! 
of new instruments 
materially reduces their depth behind 
panel. Alnico magnet provides quick 
response and good damping so that 
moving system follows current or volt 
age changes rapidly. Larger-radius 
pivots result in increased resistance t 
shock and vibration. Large clearance 
in air gap between pole faces and col 
minimizes possibility of stickiness 
normally resulting from collection 0! 
dirt and foreign particles in alr £4] 
under adverse conditions.—Meter « 
Instrument Divisions. General Ele 
Co., Schenectady 5, N. Y. 
648 when filling 


Please mention number 





Automatic Time 


New “Selectron Timer” designe 
instrumentation uses, has a single 


} 


cuit double-throw switch with a capa- 
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city of 1,000 watts and can be used on 
any electrical unit to either turn ON or 
turn OFF. Clock movement is a preci- 
sion made unit, electrically driven with 
a high-torque  self-starting motor. 
Front panel of clock can carry a dial, 
and knobs are available for setting the 
timing mechanism from front panel. 
Electric switch has positive action that 
allows user to predetermine a timing 
action at any 15-minute interval.—Ar- 


t nold Clock Corp., 136 W. 52d St., New 


York 19, N. Y. 


Please mention number 649 when filling out card 





Millimicroammeter 


New “Type WV-84A” ultrasensitive 
microammeter can measure direct cur- 
rents to one billionth of an ampere and 


' up to one thousandth of an ampere, 


representing a range of 1,000,000 to 1. 
Six range settings permitting a choice 
of the most convenient range. Battery 
operation makes instrument inde- 
pendent of any external power source. 
“Burnout-proof” design makes it ca- 
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pable of withstanding overloads of 
10,000% without damage to movement. 
By adding suitable external multiplier 
resistors, new microammeter can be 
converted to an extremely high-resist- 
ance voltmeter: on lowest range, input 
resistance of 100 megohms per volt, 
hence unusually low current drain, as 


| well as extreme stability. It can also 


be used as a high-range ohmmeter 
when connected to a suitable power 
supply. For example, with a 45-volt 
battery, it will measure resistances as 
high as 4500 megohms. Voltage drop 
for full-scale deflection is % volt for 


| all ranges. By suitable circuit design, 


grid current of input tube has been re- 
duced to less than 0.001 microampere. 
Therefore, current for full-seale deflec- 
tion depends only on resistance of in- 
ternal shunts (on lowest range, 50 meg- 


chms; on succeeding ranges, reduced 
in 10-to-1 steps until on highest range 
it reaches 500 ohms). Selector switch 
opens battery circuits when in “off” 
position; also functions as a polarity- 
reversing switch to obviate need for 
reversing leads. Tube Dep’t, Radio 
Corp. of America, Camden, N. J. 


Please mention number 650 Wen filling out card 


Tension Indicator 
New ‘“Tensometer” is said to ascer- 
instantly amount 


tain of tension on 





light wire, yarn, thread, etc. Slips eas- 

ily into pocket.—Sipp-Eastwood Corp., 

Keen & Summer Sts., Paterson, N. J. 
Please mention number 651 when filling out card 


Thermocouple Extension Wires 


New thermocouple extension wires 
have thermoplastic insulation, provid- 
ing advantages partly due to physical 
and chemical characteristics of thermo- 
plastic and partly due to type of ex- 
tension wire construction made possible 
by its adoption. Color-coded thermo- 
plastic insulation is applied directly 
over each individual conductor (thick- 
ness 1/64”). Secondary insulation com- 
prises a cotton braid applied over both 
conductors and impregnated with a 
weather-proof saturant. Result is that 
14 B & S gage thermoplastic extension 
wire has over-all dimensions of 5/32” 
x 7/32”. Performance of thermoplas- 
tic extension wire under adverse oper- 
ating conditions is said to be definitely 
better than that of rubber. Results of 
extensive tests covering such conditions 
are tabulated in announcement. Tables 
show resistance of thermoplastic exten- 
sion wire to sunlight, mildew, fungi, 
molds and weathering; also tempera- 
ture test results, etc., all in detail.— 
Brown Instrument Co., 4482 Wayne 
Ave., Philadelphia 44, Pa. 


Please mention number 652 When filling out card 


Precision Pneumatic Power Unit 

New “Micropositioner” power unit ‘is 
designed for positioning accurately over 
small distances in accordance with re- 
ceived pneumatic pressures and is cap- 
able of exerting considerable force. As 
an example, makers explain, new unit, 
employing a pneumatic pressure of 60 
lbs./in.*, can position a lever within 
approx. 0.003” over a range of 0 to 
0.500”, working directly without use of 
mechanical linkage. Successful test ap- 
plications indicate that “Microposition- 
er” is well-suited for positioning oil- 





burner tips, injection nozzles, governor 
gear, ete—Hagan Corp., Hagan Bldg., 
Pittsburgh 30, Pa. 


Please mention number 653 When fillin 


Quick-change Alloy Scales for 
Direct-reading Spectrometer 
New recording system greatly ex- 

tends range of application of ‘“Quanto- 

meter” direct-reading instrument for 
spectrochemical analysis (see IJnstru- 
ments, March 1946, page 168). It em 
ploys removable plastic panels fitted 
with direct-reading scales for each ele- 
ment being determined, allows panels 
to be made up for each type of alloy. 
With this arrangement, instrument can 




















be set up for analysis of any alloy of 
a certain base metal in a few minutes. 
(This allows a producer of aluminum 
alloys, for instance, to analyze samples 
as received in three or four minutes, 
even if one is 75S with relatively high 
zinc, the next 24S with considerable 
copper and the next relatively pure 
aluminum.) Change of scales is neces 
sary because high zine and copper con- 
tents affect determination of the eight 
or ten other elements. New device auto- 
matically corrects for these effects and 
thus allows utmost accuracy on a speed 
analysis basis.—A pplied Research Lab 


oratories, 4336 San Fernando Road, 
Glendale, Calif. 
Please mention number 654 When f n 


Molecular Still 

New “Type CMS-5 Centrifugal Mo 
lecular Still” is recommended for dis 
tilling fats, oils and waxes. Employs 
centrifugal evaporator said to have 
unique distinction of operating with 
least danger to substance under distil- 
lation. Conical rotor in diameter 
and is warmed by imbedded heater. Con- 
denser is formed by flattened surface of 


is 5” 
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bell-jar which encloses complete unit. 
Distillant is in contact with evapora- 
tor for only 0.2-0.05 seconds. Normal 
operating pressure is 0.1-10 microns, 
achieved and maintained by fractionat- 
ing oil diffusion pump. Samples of two 
liters or less may be handled.—Dis- 
tillation Products, Inc., 756 Ridge Road 
West, Rochester 18, N. Y 


Please mention number 6§5§ when filling out card 


Multiple-channel Photoelectric 
Counting System 


New system for counting small parts 
at high speed for packaging and in- 
ventory, employs ten photoelectric de- 
tectors operating in parallel and con- 
nected to maker’s “High Speed Elec- 
tronic Counters.” Circuits are designed 
to resolve simultaneous or random 
counts in ten channels. Counter will 
register count of each part even though 
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ten parts fall past the ten photoelec- 
tric detectors at the same instant. A 
simple feeding mechanism consisting of 
shake tables or conveyor belts divided 
into channels can be used to feed at 
low speed while counting is accom- 
plished at high rates. Photoelectric de- 
tectors respond to changes in light level 
as small as 20%: complete interrup- 
tion is not required. Through use of 
maker’s “Predetermined Electronic 
Counters” which reset instantaneously 
and automatically, packaging processes 
can be fully automatized.—Potter In- 
strument Co., Inc., 136-56 Roosevelt 
Ave., Flushing, N. Y. 


Please mention number 656 When filling out card 





Magnetometer 


New “Scout Magnetometer,” espe- 
cially designed for reconnaissance and 
mining surveys, has a sensitivity of 
25 gammas per scale division and a 


’ 


scale range of 3000 gammas; is ex- 
ceptionally small and light. Equipment 
consists of tripod with turntable, ori- 
enting compass, magnetometer with 
system, two compensating magnets and 
necessary field tools. Total weight in 
carrying cases ready for field use, 20 
lbs. “Scout Magnetometer” is operated 
in same manner as maker’s standard 
Vertical Magnetometer. When equipped 
with a surveying compass, stations can 
be rough surveyed without need of ad- 
ditional instrument equipment. This 
makes new magnetometer particularly 
adaptable for reconnaissance in areas 
inaccessible by mechanical transporta- 
tion. —Rusta Instrument Corp., 4607 
Montrose Blvd., Houston 6, Texas. 


Please mention number 657 when filling out card 





Two-way-movable Apparatus- 
support Connector 


“Multi-clutch Connector” 
mits mounting laboratory apparatus on 


New per- 


a support frame so that apparat 
be moved vertically or horizonta! 
ing the course of a procedure. 
taches to two adjacent %” rods 
it will slide along the two ro 
can be secured at any point by 
ef a thumbscrew. Openings a: 
vided in new connector so that < 
upper rods or supports can be | 
it—Fisher Scientific Co., 717 
St., Pittsburgh 19, Pa. 

Please mention number 658 when filling 





Time Switches 
New heavy-duty time switches hay, 
fully-enclosed hysteresis -synchronoys. 


low-speed motor said to achieve high. 


er torque both in starting and sy 
chronous operation. New replaceabi 
bearing system is lubricated with sil 
cone product unaffected by tempera- 
ture. Minimum time between settings 
of “off” and “on” periods is 90 mir 
utes. Time intervals between “on” and 
“off” is 30 minutes.—Sangamo Electri 
Co., 1022 Converge Ave., Springfield 
Til. 


Please mention number 659 when filling out 





Distortion and Noise Meter 

New “Type YDA-1” distortion and 
noise analyzer, for broadcast, tel 
vision, research, and developmental ap 


plications, combines four basic func 
tions: it measures percentage distor- 
tion down to 0.1%; measures hum 0! 
noise present on an audio signal; acts 
as a high-sensitivity VTVM; performs 
as a frequency meter over range 0! 
50-15,000 cps. Noise range: +2 to —5) 
db (referred to milliwatt on 600 ohms) 
Noise frequency bandwidth: 30 to 30, 
000 eps., on 600 ohms balanced input, 
and 30 to 75,000 eps. on 100,000 ohms 
unbalanced input. Accuracy is 5% ol 
full scale. When used as a VT VM, same 
db range is used, corresponding to in- 
puts between 1 volt and 80 microvo'ts. 





or in 
trol, 
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This is the transmitter: 
Taylor 226R Pneumatic Transmitter 


ES, it’s the “pneu”est thing out! Yet this new 

Taylor Pneumatic Transmission System has been 
thoroughly field-tested and you can count on it keeping 
every process in your plant right at your fingertips 
accurately within 2 of 1% scale range! 
It consists of the two instruments shown above, a new 
Taylor 226R Pneumatic Transmitter connected by a 
pneumatic lead line to a Taylor Fulscope Recording 
Controller on your central control panel. You don’t have 
to walk a step farther than that to check chart records 
or indications. And you can have constant remote con- 
trol, record or indication of rate of flow, liquid level. 


temperature, or pressure. 
226R Transmitters are available with all forms of ac- 
tuation for single or double duty, indicating or record- 
ing, or as single duty transmitter-controllers with any 
of the 5 standard types of Fulscope Control. If trans- 
mitter adjustment is ever required, it’s accomplished 
by two conveniently located micrometer screws— one 
for range and the other for zero setting. 


Something Pneu 


in Pneumatic Transmission! 











This is the receiver: 


Taylor Fulscope Recording Controller 


Ask your Taylor Field Engineer for full details. Also 
ask him about “Transet’~-our new transmission sys- 
tem that eliminates time lag and cuts panel space to 
one third. Write for Bulletin 98156. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


v v ¥ 


Instruments for indicating, recording and controlling 


temperature, pressure, humidity, flow and liquid level. 


. 





ceva 


MEAN 


ACCURACY FIRST 


INDUSTRY 











IN HOME AND 





June 1948—Jnstruments—Page 519 




















GALVANOMETERS 


CENTURY TUBULAR TYPE 
GALVANOMETERS 


CENTURY GEOPHYSICAL 
CORPORATION 
Tulsa, Oklahoma 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Bidg 
World's 


Largest inufacturer f 
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Accuracy and bandwidth are the same 
as for noise measurements.—Specialty 
Division, General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. 

Please mention number 660 when filling out card 


Gas Pressure Regulator 


New “Type 67 Small-volume Reduc- 
ing Valve” is a self-contained regula- 
tor for air or gas. Provides close pres- 








sure maintenance on applications such 
as instrument air supply service and 
panel pneumatic loading for remote 
hand control. Capacity, up to 6 cfm. at 
100 lbs. inlet, 5 lbs. reduced pressure. 
Reduced pressures, 3 to 20; 15 to 40; 
25 to 75 Ibs./in.*; initial pressures, 250 
Ibs., 150°F. maximum.—Fisher Gov- 
ernor Co., Marshalltown, Iowa. 
Please mention number 661 when filling out card 





Gas Pressure Regulator 
New “5000 Series Pressure Loaded 
Supersensitive Gas Regulator” controls 
pressure within a fraction of an inch 


water column even with large varia- 
tions in flow. May be used on either re- 
ducing or back pressure service for any 
control pressure up to 100 Ilbs./in.°. 
Fluid pressure from outlet side is ap- 
plied to under side of a large-area dia- 
phragm. Loading pressure from inte- 
gral pilot is applied to the upper side 
of the diaphragm. Opening of fixed ori- 
fice determines sensitivity of control. 


This construction eliminates 
and packing gland. Large-ar 
phragm cases are 3/16” stee| 
ings as standard construction. 
steel diaphragm case is welds 
forged steel flange which is pilot 
and bolted to valve body, min 
valve height. Travel stops are p: 
Valves are available in sizes f; 
to 12”.—Hammel-Dahl Co., 2) 
mond St., Providence 3, Rhod: 
Please mention number 662 When filling 


Indicating Temperatur. 


Controller 


New Indicating Temperatur: 
troller for mechanical convectio 
ovens, liquid baths, molding di 

applies respor 


ed . tion of a liquid 


bulb-and-bell: 
sembly to a 
acting switcl 
of numerous 


ard remote bulb 
semblies may 
used. A thumb-ser 
in top of case yp 


mits upper 


indicat 
ing pointer to | 


ye Set 


at any desired 


perature cut 
point. Dial 


may 


read easily from t 
or twelve feet. Ove 
all dimensions 


case, 51%’ 


1%”; weight, 


lbs. Adjustable mounting lugs fi 
either flush or surface mounting. Stand 
ard model is fitted with a copper bull 
assembly; however, other assemblies 


stainless and mild steel 
Two standard ranges: +5( 
+-350°F. and +-50°F. to 
cial ranges between limits of 
to +600°F. Standard 
available are from %°F. 
liquid to 2°F. in air. Switch 
of 10 amp. 125 volts a.c. and 


) 


+-600°F, 


are available 


ki 


Spe- 


120°] 


differentials 
in circulating 


ratings 


am} 


250 volts a.c.; other load ratings avai 
able.—United Electric Controls Co., ’ 


School St., Watertown, Mass. 
Please mention number 663 When filling 


Flying-spot Cathode-ray Tube 


New “Flying-spot Cathode-ray Tube 


RCA-5WP15” enables 


television sta 


tions to employ flying-spot, video-sig- 
nal generator which permits telecast 


ing of individual station call 


letters 


and test patterns from interchangeabl 


slide transparencies or from 


( 


ypaqui 


surfaces.—Tube Dep’t, Radio Corpor: 


tion of America, Harrison, N. 
Please mention number 664 when filling out 


J 


Instrument Symbols Template 


for Draftsmen 


New “No. 47 


Template” for design 


Instrument Symbo 
personnel 


draftsmen 


is particularly adapte 





layou 
press 
used. 
indie: 
eters 


SYMBOLS NO. 47 


WST RPUMENT 





struc 
(040 
with 
weal 
perry 
5” > 
dotte 
In C., 
PI 


Ne 
dust: 
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quire 
thyr: 
ited 

for | 


mod 
abov 
vari: 
crim 
stab 
fluct 
with 
and 

Cons 
NE} 


volts 


































































layouts where liquid level, differentia’ 
essures and flow instruments are 





pr 


a ysed. Schematic diagrams of recorders, 
a indicators, controllers, valves, manom- | 


= eters, etc., are quickly and easily con- pune G-E Regulated 
int Power Supplies pro- 
vide a quick, reliable 
source of constant d-c 
voltage. Clean, econom- 





ical and space-saving, 
they eliminate the need 
for expensive batteries 
that require continuous 


care, and will prove an 

S U Pp P L | E S indispensable aid in lab- 
oratory and production 
work, 





NO. 47 
! ' § 
! i i 


ea 


MtmeNt sOATOR 


RECORDERS - INDICATORS - CONTROLLERS 














WSTRUMENT SYMBOLS 


POWER REQUIREMENTS: 105-125 volt, 
60-cycle commercial power. Power in- 
put 350 watts maximum. 

OUTPUT POWER: 250-450 volts d-c 
(either negative or positive terminal may 
be grounded as desired). 300 milliam- 
peres maximum. 

IMPEDANCE: Approximately 2 ohms at 
30 cycles sec. Decreases with increasing 
frequency. 

RIPPLE: Less than (.005) volts, peak to 
peak. 

structed. Template is made of clear, | LOAD REGULATION: Less than 1 per- 
0.040” mathematical - quality plastic | cent change in output voltage from no 
with printing on reverse side to prevent ioad to full load. TYPE YPD-2 
wearing off. All cut-outs are beveled to Range 250—450 Volts 
permit sharp delineation. Template is 

5" & 8”; has a 90° protractor and a | POWER REQUIREMENTS: 105-125 
dotted-line radius guide.—Rapidesign, | volts, 60-cycle commercial power. Power 












ha iy | Inc. P. O. Box 592, Glendale, Calif. input, approximately 375 watts. 
aide : Please mention number 665 when filling out card OUTPUT POWER: 250-400 volts d-c, 
. to | 200 milliamperes individually from two 
Spe ol | separate supplies, or 250-400 volts d-c, 
“4 400 milliamperes from both supplies 
() , ; 
Ad Control Relay when operated in parallel. 
ting J New “Leveltronic Relay” is for in- | RIPPLE AND NOISE: Less than 0.020 
ings dustrial applications where pressure, volt rms. 
imp. & liquid and temperature control is re- | LOAD REGULATION: One percent or 
vail- [% quired, Circuit is of positive-acting | less change in output voltage from no 
8 | thyratron type with tube current lim- | load to full load, or for line voltage varia- 
ited to less than 1/3 its maximum value | tion from 105 to 125 volts. TYPE PS-4 (Dual Regulated) 
for long life and low maintenance. Two Range 250—400 Volts 
POWER REQUIREMENTS: 105-125 
€ volts, 60 cycle commercial power. Power 
ube consumption approximately 800 watts at 
ste. full load. 
D-C OUTPUT: 0.125 ampere from 160 
| to 1500 volts output. 
| RIPPLE: Maximum 0.05 volt (peak to 
peak value). 
LOAD REGULATION: 0.15 percent or 
less change in output voltage from no 
load to full load at any power line voltage 
and output voltage within rating. 
LINE REGULATION: Less than 0.015 
sig- percent output voltage change per volt 
ae change in line voltage over specified 
vt range. 
able IMPEDANCE: Less than 10 ohms at 
que 1500 volts and less than 2 ohms at 160 
ore models cover a range of 20 ohms to | volts output. TYPE YPD.4 
above 2 megohms with continuously- Range 160—1500 Volts 
vari itivity givi 2 to 1 dis- - ‘ ‘ , ‘ 
a ny ne | beat ‘s For additional information concerning these units and 
stable over a wide range of voltage other precision equipment write: General Electric 
te fluctuations. Relay has d-p.d-t. action 


; : j k. 
Sitktaeatacts for %s-hp. motor. Direct- Company, Electronics Park, Syracuse, New Yor 


and reverse-acting units are available. 


Construction is in accordance with 
NEMA standards, with low-voltage (6 GENERAL EL C ’ RI 


volts) control circuit completely iso- ives 
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Make your tedious weighing job 





Simple and Routine with 
Roller-Smith 


PRECISION BALANCES 









SAVE TIME—SAVE MONEY 


IN ASSAYING— RESEARCH — PRODUC- 
TION CONTROL—ANALYTICAL WORK 


In the Manufacture of 


Chemicals - Textiles - Lamp Fila- 
ments - Radio Tubes - Explosives 
- Watches - Paints - Biologicals 


universally used for weighing within 
the range of 3 mg to 150 grams. 
Everyday applications include the 
measurement of liquid surface ten- 
sion, yarn numbering, counting ex- 
tremely small parts by weight, assay- 
ing precious ores, weighing diamonds 
and specific gravity determinations. 


The Roller-Smith Precision Balance is 
the result of careful research and 
painstaking design to produce a bet- 
ter means for rapid weighing, 
quality control and uniformity 
in the manufacture of your products. 


S o8 @ 6 6 


The Roller-Smith Precision Balance is 
backed by over 40 years of re- 
search and development experi- 
ence in the engineering of fine prod- 
ucts, Let Roller-Smith help you with 
your weighing problems. 


Write now for the Roller-Smith Pre- 
cision Balance Catalog. 


Visit the Third National Exhibit, 
Convention Hall, Philadelphia, Pa., 
September 13-17, 1948. 

See our display in Booth 515. 


ROLLER - SMITH 
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The Roller-Smith Precision Balance is | 


lated from line. Low actuating-circuit 
energy can cause no appreciable heat- 
ing, arcing, ionization or chemical 
change. Probe-to-relay distances can be 
3 to 5 times longer, states manufac- 
turer, than in other units now on mar- 
ket.-—R-S Products Corp., 4523 Ger- 
mantown Ave., Phila. 44, Pa. 

Please mention number 666 when filling out card 





Steam-Jacketed Flowmeter 


New “Steam Jack- 
eted Flowrator” is de- 
signed for materials 
having high melting 
points such as molten 
sulphur, naphthalene 
and phosphorus. Re- 
mote totalization, re- 
cording and control of 
flow rate is available 
and flow indication is 
provided at primary 
element. Meter indicat- 
ing extension is fur- 
nished with steam 
heating coils and en- 
tire meter body is jack- 
eted for 100-lb. steam 
gage pressure.—Fisch- 
er & Porter Co., Dept. 
‘ *  §5C-K, Hatboro, Pa. 


Please mention number 667 When filling out card 








Interlocked Time-delay Relay 
Combination 


New “No. 27-27 Phil-trol Memory 
Relay” consists of two mechanically 
interlocked relays and a s-p.-d-t. snap 
switch operated by interlocking bar. In 
operation, when one unit is energized, 





its armature pulls up mechanical lock- 
ing bar, which in turn closes snap 
switch to one position. Switch remains 
closed until second unit is energized. 
Among applications operation of servo- 
motors controlling wing flaps, landing 
gear and propeller feathering devices 
on aircraft. Supplied for d-c. voltages 
up to 230, from 1 to 5 pole, single or 
double-throw combinations, and contact 
capacity of 10 or 20 amps. Overall di- 
mension: 4%” long, 2%” wide, 2%” 
high.—Phillips Control Corp., 612 N. 
Michigan Ave., Chicago 11, Ill. 


Please mention number 66g when filling out card 





Process Control Timer 


New “Time-Schedule Controller” 
can be synchronized with air-oper- 
ated semi-automatic temperature and 
pressure control systems to make proc- 
ess fully automatic. In use, a signal 
light flashes on to indicate that process 
is under way. Timing begins immedi- 
ately, or, if desired, when temperature 


















has reached processing point and 

maintained for predetermined length o; 
time. Instrument is applicable in ¢a) 
ning, rubber, food, beverage, chemic. 
and plastics industries.—C. J. Tay 

bue Corporation (N. J.), 614 Freliy 
heysen Ave., Newark 5, N. J. 


Please mention number 669 when fi 





15” Industrial Scale 


New “Precision Industrial Scale” 
said to embody an entirely new prip- 
ciple of operation, has a 15” dial, 


r 





available in 500-lb. to 10,000-lb. sizes. 
W. C. Dillon & Company, Inc., 5410 W. 
Harrison St., Chicago 44, Il. 

Please mention number 670 when filling 





Vacuum Gage 


New vacuum gage is graduated 0) t 
30” mercury vacuum in 0.2” incr 
ments, and with barometric pressul 
readings from 29” to 31”. Gage may be 
corrected for changes in barometric 
pressure by means of external microm- 
eter pointer adjuster. Dial also reads 






Ns) 









iMCRES vacuum 
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counterclockwise to prevent confusion 
with pressure gage, and is designed 
with the subdivisions in steps for 
reading to 2/10 of an inch.—Helicoid 
Gage Div., American Chain & Cable 
Co., Ine., Bridgeport 2, Conn. 


Please mention number 67] when filling out card 





Reversing Superstructure for 
Diaphragm-motor Valves 


New reversing superstructure for 
yse on maker’s diaphragm-motor 
valves permits reversing of valve ac- 
tion by simple substitution for stand- 
ard superstructure. 
No need to remove 
valve body from 
line, hence saving of 
many man-hours. 
Maker states that 
the same character- 
istic valve action is 
maintained when 
changing from one 
superstructure to 
another, including 
minimum hysteresis, 
same effective dia- 
phragm area and 
os same spring charac- 
Pe a teristic. New super- 
S 4 Eid structure is designed 
be Beg to permit relatively 
hivh pressure drops 
with good throttling 
control. All metal 
parts except base are bright-finished. 
Base is 12” in diameter, rust-proofed 
underneath and bright-red enameled on 
top. The weight of base, 7% lbs.; total 
weight 10% lbs.—Leslie Co., 225 Dela- 
field Avenue, Lyndhurst, N. J. 


Please mention number 672 when filling out card 





Combustion Safeguard 


New “Fireye System FF-6” provides 
flame failure protection and semi-auto- 
matic ignition control for gas-burn- 









| 


ing equipment as well as for oil-fired 
equipment having continuous gas-pilot 
ignition. It comprises “Fiame Rod Type 
45JQ1” (illustrated) and “Control Type 
24QJ5”. Flame Rod, mounted near gas 
pilot on burner plate and projecting 
into fire chamber, its tip impinging on 
pilot or main gas flame, is wired to 
Control which may be located at any 
convenient point. Supply: 115 and 230 
volts, 50/60 cycles; load rating: power 
contacts 1 hp. plus 125 va. pilot duty; 
ambient temperature: 32°F. to 125°F. 
—Combustion Control Corp., 77 Broad- 
way, Cambridge 42, Mass. 


Please mention number 673 When filling out card 





Toolmakers’ M icroscope 


New “Wilder Toolmakers’ Micro- 
cope” consists of heavy Meehanite 
‘ase and post, with microscope bracket 





—— 





The new Mode! BL-310 

Strain Measuring Equip- 

ment with Brush Direct 
Inking Oscillograph 


Immediate RECORDS of STRAINS! 


@ Here's a strain measuring device that produces records 
immediately for interpretation. The Brush ‘STRAIN ANALYZER” 
consists of a Model BL-310 Strain Amplifier and the Brush Direct- 
Inking Oscillograph. It’s completely self-contained, requiring only 
two external strain gage connections, one dummy gage and one 
active gage cemented to the piece being tested. 





The equipment records either static or dynamic strains (up to 
100 cps) and is phase sensitive so that sense as well as magnitude 
of the measured strains can be read from the record. The “STRAIN 
ANALYZER” is readily calibrated for individual gages so that the 
strain can be read from the chart directly in microinches per inch. 


When used with Baldwin Southwark SR-4 Gages of 120 ohm 
resistance, the maximum sensitivity of the unit is 10 microinches 
per inch strain per chart division pen deflection. An attenuator 
switch changes the sensitivity in the following steps: 10, 20, 50, 
100, 200, 500, 1000 and 2000 microinches per inch per division. 
While specifically designed for the 120 ohm gage, the equipment 
can be used for higher resistance gages. It is also applicable for 
use with any resistance sensitive pickup and can be used to record 
pressures, temperatures, accelerations, forces, etc., provided the 
equipment is calibrated in the terms of the particular pickup 
used. Investigate the “STRAIN ANALYZER.” 


Write today for detailed specifications... 





DEVELOPMENT CO. 
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PORTABLE OSCILLOGRAPH 


A portable oscillograph for laboratory 
or field use; this instrument incorporates 
high’ standards of accuracy with rugged 


dependability 


Available with banks of from four to twenty-five hermetrically sealed, pencil- 
type Century galvanometers in a wide selection of frequencies and sensitivities, 
this instrument faithfully reproduces on positive recording film bearing simultan- 


eously superimposed timing lines 


Paper widths from 35 mm to 6 inches and a wide range of synchronous motor 
and tuning fork components are available for operation from 110 volts in the 
laboratory or for 12-24 volts d.c. truck or aircraft operation. Completely portable 


daylight developing equipment obtainable if required 


A letter of inquiry regarding the application of this instrument to your needs 


will receive the prompt attention of our engineers 


ex” 
ANOTHER E(Z Z| PRODUCT 


CENTURY GEOPHYSICAL CORP. 
TULSA, OKLAHOMA 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Building 
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vertically adjustable by spiral 

Microscope tube provides mag’ 

tion of 30. Eyepiece contains 

hairline cross and 60° angle for 
measurements. Vertical post may 

tilted to helix angle of thread 

is either laid on compound measuring HB Put & 
stage or held in center cradle. Measy erabl 
ments in two directions are by 1” heay: Powel 
type micrometer screws that read d load. 
rectly in 0.0005”. Incorporates bot 41%’ 
understage illumination for shad prox. 
images and_ surface _ illuminatior Corp., 
George Scherr Co., Inc., 200 Lafayet | 
St. Yo 18, NN. x. 


Please mention number 674 When fil 


Elapsed- -time Ries 
Four new models of Elapsed Tim 
Indicators, for indicating total operat 
ing time of various pieces of equipment 





are announced. Models have bee! 
vised and expanded to meet requir 
ments of industry. The four new models 
are in the “No. 5702 series” where bra! 
motors have been added “at prices ge! 
erally lower than previously cha 
for units without a brake.” This | 
action is claimed by manufacture 
stop rotor instantly and prevent 
ing after current is turned off 
Haydon Mfg. Co., Torrington, Cc 


Please mention number 675 when filling 


D-< -C. - nee Supply tion me 


“New Type IPS10000 10-kv. Iso-vol Hjwhich 
D-c. Power Supply” provides sou ‘or heli 
continuously-variable d-c. voltage ‘ro! regard] 
1000 to 10,000 volts at current Lins [een testi 
up to 5 milliamperes. Regulat 'Bidistane 
0.1% is obtained and corrects the ou! 
put voltage, practically instantan 












ly, over full line and load variations. 


pin”. Mi Front panel includes coarse and fine 

























cg voltage controls, two instruments indi- 
Sivas cating voltage output and load current, 
ey | main switch, instant operation “on” 
Wor and “off” push buttons, and fuse. Out- 
suring (put connections are made at rear. Op- 
asure. [erable from 105-130 volts a.c., 60 cycles 
heavy. (@ Power drain approx. 350 watts at full 
ad d load. Overall dimensions: 22” wide 
» both ME41%” high X 17%” deep. Weight ap- 
hadow (prox. 225 lbs —Rowe Engineering 
tion. | Corp., 2422 N. Pulaski Rd., Chicago 39, 
aye tte Til. 
Please mention number 676 When filling out card 
Liquid Level Controller 

] 

Time New “Faratron Model FE Liquid 


Level Controller” is provided without 


peral- He case, with all parts mounted on back 


pment, 


‘ 


A 








of plate which becomes both housing 
and installing panel. Circuit operates 
without direct electric contact. Meas- 
urable power input is 15 microamps. 
Available for one-level operation— 
either high or low; or for two-level op- 
eration, both high and low.—Lumenite 
Electronic Co., 407 South Dearborn 
St., Chieago 5, Ill. 


Please mention number 677 When filling out card 


en re- 
aquire- 
models 
brake 
§ gen- 
larged 
brak 
rer t 
coast- 


_The 





Gear Checker 


jtion embodies a single threaded worm, 
or helical gears of right or left hand 


in testing instrument of variable center- 
iistanee type, master worm section pro- 

out Fyvides quick, economical means of check- 
neous Png composite error in gears. Designed 


New “Conju-gage” for gear inspec- | 
which can be used to check either spur | 


regardless of helix angle. Incorporated | 











For pressures and vacuums. . . with ranges from water inches 


up to 30,000 P. S. |... 


. there’s an ACRAGAGE scientifically 


designed to give you dependable precision on steam, oil, gas, 
chemicals, water, or brine. ACRAGAGE comes in a wide variety 
of sizes — 42”, 6”, 8'2”, or 10”, with wall, stem, or true flush 


20% to 30% longer than average . . 


mountings. ACRAGAGE cuts down your 
operating expense . . . protects you 
against costly errors and inaccuracies. 


20% to 30% 
Longer Zoczdou Tubes 


Bourdon tubes in the ACRAGAGE are 
. resulting in the following 


advantages: less strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 


safety; greater tip-travel — providing sus- 
tained accuracies to within one-half of 
one percent! 

Remember ACRAGAGE — a quality 
product made by skilled craftsmen from 
materials which meet rigid standards, in- 
cluding Army and Navy specifications. 








WRITE for folder on 
HIGH PRESSURE 


1” 


DIAMETER 
GAGE 
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to handle gears ranging in size { 
smallest watch pinions to pit 


power = eters of as much as 8.25”. 


meshed with rack-like worm 


supplies BR. which is traversed along its a 
for : 
ELECTRIC 
PRECIPITATION j 5 = . rll 
EQUIPMENT ) . >: 


Manufacturers of high-voltage 
precipitation equipment are in- nak inadibe o rata 
vited red take advantage of the matic pte oni Eeiek Henares. con ; 
extensive experience General 4 4 such as profile error, tooth-thickness 
Electric has had in the design 2 error, etc., can easily be evaluated f; 
and application of precipita- . q chart.—Eastman Kodak Co., Roches: 
tion transformers for use with — 4, N. ¥. 

electronic or mechanical rectifiers—and with the neces- Cie NCES. «. seam 

sary control for this equipment. Simply send us your 
voltage and capacity specifications together with any 
special requirements as to wave shape, need for full or | New “Servicettes” represent a nov 
half wave, or for smoothness of output. Our engineers | idea: combinations of service instru- 
will offer the design best suited to your application. aoeeane Smeenee Be Seen teet. Cases a 
Address inquiries to our nearest office or to Apparatus 

Department, General Electric Company, Schenectady 5, N.Y. 


GENERAL @ ELECTRIC 


401-77 


variations in center distance meas, 


ure 





Test Set Combinations 


This flow meter “takes to” your pipe system: 


like a valve.. 


A typical | 74%” x 9” & 4” and accommodate sev 
FLOWRATOR | eral instruments, which can be removed 
instrument in- | for bench operation. In addition, com- 
stallation indi- | partments are provided for test leads 
cating flow in a | and tools. Individual instruments ma} 
petroleum dehy- | be bought separately, or packed in three 
drating process. | different models.—Radio City Product 
| Co., Inc., 152 W. 25th St., New York 
N.Y. 


Please mention number 679 when filling 


rentral 
prises 1 
ang ass 
rand ley 
A-c. Relay Hinserte 


: ‘ Dae tloses < 
New “Guardian Series 100-U Relay Bp. og 


is for switch applications within rating ahis ¢ 

of contacts. Coils are available for ‘v. he ms 
, 12v., 24v., 115v. and 230v., at 60 ye Big. C 
More and more outstanding refineries are taking advantage of the “in-a-line” installation | Six contact combinations are available Mt gp 
simplicity of the FLOWRATOR (formerly Rotameter) rate of flow instrument. Supplied with “4” diameter contac i 


@ Uniform scale (no square root) e@ External piping 4 

e@ A single moving part Low constant pressure drop @ Seal pots E » New 

@ Long flow range (15 to 1) Viscosity immunity © Equalizing valves é q i aker’s 

@ Suitable for all industrial pressures, temperatures @ Purges 5. i: 1 . ' 

@ and corrosive flows. @ Clogging . r | ‘allo 
£ 


WRITE FOR CATALOGS 10 AND 40 = foals, a 


FLOWRATOR © vortese: warvoro, rs 


TRADE MARK 





Please 


You get these advantages: And none of these disadvantages: 
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ype switches rated at 12 am- 


| 





oares {15 volts, 60 cycles, non-induc- ae = 3 : 
4 _ Guardian Electric Mfg. Co., -. ; : | 
Re mmene eT? W- Welest Stree. rely New! Completely Service-Tested! 
Chicago 12, IU. co < ’ 

Pleas mention number 680 when filling out card 





Illuminated Magnifier 
New “L & R Electric-Loupe,” has a 
fylly-ground lens with 2” focal length 
with cool, clear electric light. Equipped 

















with comfortable, plastic-covered head 


any 110 volt outlet. Recommended for 
use by watchmakers, tool and die mak- 
ers, engravers, photographers, adver- 
ising production men.—L & R Mfg. 
‘o., 577 Elm St., Arlington, N. J. 


Please mention number 681 when filling out card 





Magnetic Counter 


| New “Magnet Driven Counter” reg- 
jisters number of musical record selec- 
ions received from remote points in 


ull 





te sey- 
>-moved 
1, com- 
t leads 
ts may 
n three 


rOdUct 





r OTh 


tentrally wired music station; com- 
prises magnet, counter, counter-actuat- 
eng assembly, midget contact assembly 
mand lever-cam assembly. When coin is 
inserted into music machine, switch 
loses and starts pulsing circuit. Num- 


alue of the coin. Each pulse actuates 
he magnet once.—Guardian Electric 
fg. Co., Dept. M.D.C., 1638 West Wal- 
ut Street, Chicago 12, IIl. 


Please mention number 682 When filling out card 





Cycle Timer for Stokers 


» New “Thermo-Interruption” model of 
@aker’s “Stoker Fire Pilot” is said to 
e of “revolutionary design” and de- 
igned to help coal and stoker industries 
My allowing use of a wider variety of | 
als, and to achieve greater economy 
"ven with top quality coals. It performs 
ormal functions of maker’s “Fire 
Pilot” ; knob adjustments permitting 1 | 
© 4 firing periods per hour, each of 1 


: 













hand and transformer which plugs intc | 


ber of pulses transmitted depends on | 


RAYTHEON 


Voltage Stabilizers 


An Outstanding New Line of High Per- 


formance, Space and Weight Saving 


Models that Make It Easy to Build En- 
during Accuracy Into Your Product. 


The new Raytheon voltage stabilizers 
enable you to build voltage stability right 
into your electrical or electronic equip- 
ment. They come to you in neat, com- 
pact, easy-to-install packages—ruggedly 
built and performance-engineered for 
lifetime satisfaction. Choose your models 
from a wide range of standard catalog 
types...or have them custom-engi- 
neered to suit your special needs. In 
either case, count on Raytheon experi- 


Complete information 


Now on the press 








ence and skill to provide the electrical 
characteristics you want in the most con- 
venient, compact and economical unit. 





VOLTAGE STABILIZER HEADQUARTERS 
Since 1927 


Build These Advantages 
Into Your Equipment 


@ Control of output volt- 
age to within +%%. 

@ Stabilization at any load 
within rated capacity. 


@ Many designs with very 
low harmonic distor- 
tion of the output volt- 
age wave at any load. 

®@ Quick response. Stabi- 
lizes varying input vole- 
age within 1/20 sec- 
ond. 


@Entirely automatic. No 
adjustments. No mov- 
ing parts. No mainte- 
nance. 

@ Wide range of designs 
including hermetically 
sealed types. 








A new bulletin covering 
applications, perform- 
ance features, operating 
characteristics, graphs, 


RAYTHEON MANUFACTURING COMPANY 

Waltham 54, Massachusetts 

Gentlemen: Please send me copy of your new Voltage 
Stabilizer Bulletin DL-V-304- H 














specifications, etc., for Name 

the entire new line of cas 
Posit 

Raytheon Voltage Stabi- a 

lizers. Company 

= E N D F re) R 2 T Street Address Zone a 
City State 





June 1948—I/ nstruments—Page 527 





GAUGED ALIGNMENT 


ae 
meEN 
RE 


1S PROVIDE 
LIABILITY .. 


JEWEL SUPPORTS are ma- 
chined and assembled with aid of 
precision gauging fixtures to assure 
perfect alignment. All ranges AC 
and DC available in 2%”, 3%”, 4%” 
rectangular or round case styles 
and are fully guaranteed for one 
year against defects in workman- 
ship or material. Refer inquiries to 
Dept. H68. 


" 
BAaRION 


INSTRUMENT COMPANY 
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MODEL 4000 — for ~ol! 
type mdicoter or record 
or Mos Henxtble orm 
odjsteble to ony ongle 
without wre of tools 


For Instantly and Accurately 
Checking the Temperature of all 
Nonferrous Molten Metals 


“METALAST” SPEEDY 
tips ere made of a special heat-resisting alloy 
which will give SPEED plus DURABILITY plus 
ACCURACY. 


METALAST SPEEDY JUNIOR—//,” pipe size, 
for quick resp the ples are made 
of 16 gauge wire. 





METALAST SPEEDY STANDARD—//," pipe 
size, heavy duty—thermocouples are made of 
8 or I! gauge wire. 


Tubes may be straight, as well as 45 or 90 
degree angles. 


REPRESENTATIVES WANTED 


For further information—write to 


ELEMATIC EQUIPMENT CORPORATION 


1180 W. MARQUETTE ROAD CHICAGO 21, ILLINOIS 


to 7 minutes’ duration; but in a 
it provides similarly-scheduled 
ruptions during firing cycle jt 
may be set to cause 0- to 
pauses in the firing, 4 times yx 
Interrupting firing cycle, make) 
greatly improve combustion an 
nates stoker troubles caused 
trees; also eliminates accumu: 
unburned coal in fire box. By « 
burning to keep pace with firin; 
mostat “over-ride” is reduced, 
ing greater heating comfort 
creased fuel economy. Maker 
easy installation and simplicity 
icing. Both “Thermo-Interrupti: 
er unit and relay-transformer u 
complete cartridge assemblies: 
can be replaced without use of 
without disconnecting or changing 
ing, and without removing boy 
wall. — Sampsel Time Control, 
Spring Valley, Ili. 

Please mention number 683 When filling 





Conductivity-type Controller 
for Nitric Acid 
New “Model RE-29G Solu Bridy 
controller is a modified a-c. Wheatston 
bridge with an “eye tube” null indicat 


and a relay which, on unbalance, deliv- 
ers up to 2 amperes at line voltage for 
operation of solenoid valves, warning 
devices, ete. Control point is front set, 
range of instrument being 50-80% 
HNOs:. Temperature compensation is 
automatic by means of a pre-filled ref- 
erence conductivity cell. Measuring and 
reference conductivity cells are of Py- 
rex construction, with platinum elec- 
trodes, and “Type 347” stainless ste 
1” NPT fittings for pipe-line installa- 
tion.—Jndustrial Instruments, Inc., 
Pollock Ave., Jersey City 5, N. J. 


Please mention number 684 when filling out « 





Electronically-regulated 
Power Supply 


New “Model 710-SR Power Sup] 
provides d-c. power at high voltage av 
low current. Applications include ope! 
ation of photo-multiplier tubes, Geige'- 
counters, cathode-ray tubes, also wher 
constant, but adjustable,  voltag 
should be supplied. Regulated outpu! 
voltage is continuously adjustable ov 





1. Mere 





with | 
ant te 
. Straig 
out o 
. Nop 
Mano 


q Large 


voir. 


; is late 
ne of F 


r of i 
ped at 


mind ope 


ading 
tite for 
tures. 


KING 






a OF, 
alms, 
) 


ellmi- 
Coke 


we the King 


, Wilh ilaise 


Out on 4 limb because of shortages ? 








rovid- 
id in. 
Claims 


I Sery. 





















 FEASIER T0 KEEP 
c Clean: 

















rn Call on Air Express. It’s the best—and fastest—way to 
f ' get supplies, parts and equipment. This super-speedy 
service is a round-the-clock proposition, speeding 
your shipment via Scheduled Airlines—offering you 
I [ pick-up and delivery at no extra cost. 
os Air Express rates are surprisingly low. Use its speed 
deliv- regularly to clip whole days off shipping time, and keep 
~ obs : your business running in high gear. 
nt set, 
0-80 ¢ ° ’ i ° 
age Specify Air Express-Worlds fastest Shipping Service 
od ref- 
ig and eLow rates—special pick-up and delivery in principal U.S, 
of Py- towns and cities at no extra cost. 
v eled e Moves on all flights of all Scheduled Airlines. 
3 ste a e Air-rail between 22,000 off-airline offices. 
stall True case history: Tulsa, Oklahoma, factory regularly gets ma- 
uc Hl. Mercury Reservoir and passages are lined chine replacement parts by Air Express. Keeps production 
| | with a thermo-setting plastic, highly resist- moving. T'ypical shipment (25 lbs.) left Milwaukee at 10:10 


A.M., delivered Tulsa 6:40 P.M. same day. 655 miles, Air 
Express charge $5.37. Any distance similarly inexpensive. 
Phone local Air Express Division, Railway Express Agency, 
for fast shipping action. 


} ant to acids, caustic and thinners. 
@. Straight machine thread Drain and Clean- 
| out openings with gasket seats. 
3. No pipe-dope on threads below surface of 
i Manometer Liquid. 
appl ‘Ba Large Clean-out opening at back of Reser- 
pe alid f volr. 


» Oper is latest addition to the twenty-year old 

















r€18C" Bedine of King Instruments incorporates a num- 
wher t of improvements that have been devel- 
oltage ped at the suggestion of many engineers 
putput d operating executives in the plants of Rates include pick-up and delivery door 
e ove ading manometer users. to door in all principal towns and cities 


tite for Bulletin M-101 explaining other new 
atures. 






KING ENGINEERING CORP. 
BOX 70 AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


ANN ARBOR, MICHIGAN SCHEDULED AIRLINES OF THE U. Ss. 
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tr ah once 





STANDARD | 


" 
6 OES ee 






BB. 
a7 
= 


Individually Calibrated Scale 


OUTPUT: Continuously variable,:.1 microvolt to 2.2 volts. 
OUTPUT IMPEDANCE: 5 ohms ‘to .2 volt, rising to 15 ohms at 


2.2 volts. 


MODULATION: From zero to 300%. 400 cycles, 1000 cycles 
end provision for extern! modulation. Built-in, low dis- 


tortion modulating amplifies. 


POWER SUPPLY: 117 volts, 50-40 cycles, AC. 
DIMENSIONS: 11” high, 20” long, 10%” deep, overall. 


WEIGHT: Approximately 50 Ibs.: 
Catalog on request 





ele}, Bae), | NEW 





$75.00 
Model 40-HR INDICATING PYROMETER 


(Choice of 7 scale ranges) 


A precision built instrument adaptable to most 


industries where heat indication is a factor. 


This instrument may also be used as a stand- | 
ard to check other instruments throughout your | 
plant. It is built into a walnut carrying case | 


with a leather handle. 

We also have a full line of thermocouples for 
all uses, as well as many other models of indi- 
cating instruments, both wall and portable. 


Write for Bulletin 40-HR. Reps. wanted. 


ELEMATIC EQUIPMENT CORPORATION 
1150 W. MARQUETTE RD. CHICAGO 21, ILL. 
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MEASUREMENTS CORPORATION 


JERSEY 





SIGNAL GENERATOR 


























— MICO — 


2 & 3-DIMENSIONAL 


ENGRAVER 





Permits accurate reproduction of 
three-dimensional master on any of 
four reduction ratios. 


Catalogue on request 


MICO INSTRUMENT CO. 


86A TROWBRIDGE STREET 
CAMBRIDGE, MASS. 
























range of less than 600 volts t, 
than 1500 volts by control-knob . ty 
el, Voltmeter permits continuous 
urement of output. Output volta, 
ies less than 0.01% of output 
per volt change of line voltage a esc 
than 1 volt with variations of 
current between 0 - 1 milliam) erec 
(Internal impedance less than 100 
ohms.) Ripple and noise less than |) ()| ¢; 
of output voltage. “Models 71\)-Sp” 
suitable for relay-rack mounti re- 
quiring 54”, 7” and 8%”, respect ivel; 
of a standard 19” relay-rack.— /y;.; 
Electronics, 800 W. North Ave.. (hj. 
cago 22, Illinois. 
Please mention number 685 when filling 


nut 
yu 





Temperature-Limiting Controller 

New “Ameri- 
can Snap Actio: 
Regulator” is fo, 
use where posi 
tive shut-off is y 
quired when criti- 
cal temperatur, 
has been reached. 
Accuracy of actu- 
ation is secured 
by carefully 
ground and fitted 
stainless stee] 
parts. Ease of 
manually reset- 
ting is achieved 
by simply raising 
“cocking” leve 
Made in three sizes; %”, %” and 1 


| and for temperatures from 20 to 345°F 


—Manning, Maxwell & Moore, Inc. 
Bridgeport 2, Conn. 


Please mention number 686 When filling out 





Manual-reset Thermal Timer 


New Manual-reset Thermal Timer is 
activated by a heater element wound 
on bimetallic strip. When heater ele- 


| 








ment is energized, contacts open and 
will not close until Bakelite push but- 
ton is manually reset. Unit can be set 
for any desired time delay before 
breaking contact. Specially-designed 
adjustment prevents loosening due to 
vibration and provides for precision 
setting without use of a wrench. Stand- 
ard model has normally-closed heavy- 
duty contacts. Typical features are 
mica and ceramic insulation, use of cor- 
rosion-resistant metals such as Inconel 
contact blades, cadmium-plated struc- 
tural parts and brass rivets. Unit 1s 
3%” long, 1%” wide and 1%” high 
over-all. Recommended rating 150 
watts, 115-230 volts a.c.; Timing Range, 


| 20 seconds to 3 minutes.—George |la- 


| net 


| N. J 


Co., 414 Market St., Newark 5, 


Please mention number 687 when filling out car 














No, 4FH 
volts for 
trial appl 
BURGI 
Burgess § 
a your di 
for free “ 





Ingenious New 


Technical Methods 


To Help You 
Simplify Shop Work 








i@ri- 


ction 

S for 

sa SCREW COMPANY 
=~ Special or stock fittings and screws 
re ry of brass, steel or alloy. 

_ Send us your blue prints . . . our 


estimates please efficiency experts! 
Anything You Want... 


‘ured 
llly 








itted The Way You Want It... 

tee] RIGHT and 

e of ae REASONABLE! . . H 
eset- % Versatile New Grinder Saves Time 


ved é stags . . . ee 
te WALTHAM — Improves Grinding Efficiency v 
iv 8 — COMPANY A new grinder, the Corlett-Turner G-3, permits chang- “ 
r F 5 ing of grinding wheels in a matter of seconds and as- ~ 
I 3 Rumford Avenue, Dept. D sures a true running wheel at all times. Each wheel is 
ne., WALTHAM, individually mounted on a ground, tapered arbor. i” a 
ubise Easy wheel changing is accomplished by a slight wrist 
motion on the end bells of the grinder head. A twist to a ¢ 
the left releases the wheel arbor; the reverse action in- & 
stantly secures it in place. It’s all done in a matter of 
seconds. No costly time is lost in repeated wheel dress- 
ing. Grinding Corlett- Neraer 
. Wheels G er 
In addition to its primary function, the G-3 grinder has —_ 
innumerable uses for burring, buffing, polishing, and 
production applications requiring a high speed spindle. 
Powered by a 1/3 horsepower motor, a three-step pul- 
ley arrangement provides speeds of 5600, 8000, and 
12,000 r.p.m. 
Efficiency in precision work is also increased when ten- 
sion is relieved by the act of chewing. And chewing 
When battery Wrigley’s Spearmint is a pleasant, easy way to help re- 
specifications lieve workers’ nervous tension. For these reasons Wrig- 
ley’s Spearmint Chewing Gum is being made available 
ments are most exacting, more and more by plant owners everywhere. 
Complete details may be obtained from 


engineers insist on -orlett-Turner Co., 1001 S. K a iia 

BURGESS. The Corle gy ney? ree Avenue 
wide range of uni- 
form, high quality 
dry batteries for | p , 
electronic applica- Here is how you can acquire a better knowledge of elec- 


tions is available | tronics without trying to be a radio engineer.—Send for 
only at Burgess, 


and is the result of Elementary Engineering Electronics 


over thiriy years of 
patient dry battery | With Special Reference to Measurement and Control 
GE Basivors 1 research by engi- 
ers : . y . PRI 
rite for | popular indus- neering experts. ORDER THIS NIQUE BOOK NOW 
ion . i eek ie , 
BURGESS Engineering Service Free By ANDREW W. KRAMER Check, money order or cash must accompany order. 
Burgess Services—Design, Engineering, Production—are , P 
tt your disposal to Seog te betters you need! Send Deeemne paler Fewer Fiat Eqgieasing, SSCS Sse steceasececenaneaece 
to outline your requirements! 4 Instruments Publishing Co., 


. , aot 6 
Member American Institute of Electrica anne Wolfendale St., Pittsburgh 12, Penna 


| Engineers, Associate Member Institute of 4, 

E : , Enclosed 1s $.. for copies of 
| Radio Engineers. , Kramer's ELEMENTARY ENGINE ERING ELEC- 
| * TRONICS (at $2.00 each). 


Cloth, 344 pages, 259 illustrations. ‘ Name 


of 
¢ 
¥ 

















and performance require- 











OMPANY. FREEPORT, ILLINOIS 


$2 postpaid. 4 Address 
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Analyzing the INSTRUMENTATION of 
CONTINUOUS CHEMICAL PROCESS 


By ALLEN L. CHAPLIN, Consulting Chemical Engineer 


INTRODUCTION 


HE problem of instrumenting a 

continuous chemical process should 

be approached in a logical orderly 
manner of analysis to establish a def- 
inite working pattern for design and 
operation of the process. Each proc- 
essing unit developed by the process 
engineer has a specific function and 
has been designed to operate in a 
given manner with respect to other 
units of the process. It follows that 
each instrument applied to the process 
must likewise have a definite function 
and must be given a specific alloca- 
tion with respect to the over-all pat- 
tern of control application, lest the in- 
strumentation of the process be inade- 
quate or overdone. 


The process engineer has engineered 
the modern continuous process to a 
high stage of development and, to a 
large degree, has transcended the 
process control engineer in the organ- 
ization of (1) his own engineering re- 
sponsibilities and (2) the functional 
relationship of processing units into a 
unified design pattern. He enjoins the 
necessary engineering facilities and 
services required in process design, and 
marshals a project through its devel- 
opment and design stages to the com- 
plete plant. The process control engi- 
neer has not organized his engineering 
responsibilities so thoroughly and has, 
for the most part, been forced to fol- 
low an assigned program rather than a 
commanding pattern in the application 
of process instrumentation. 

There are two principal reasons for 
this condition: 

Firstly, the relative functions of the 
process control engineer with respect 
to the process engineer and the instru- 
ment engineer have not been thor- 
oughly defined and accepted by all in- 
dustry, and his responsibilities vary 
depending upon the emphasis placed 
upon instrumentation in his field. (This 
is the subject of another article and 
will not be discussed further here.) 

Secondly, the process engineer has 
reduced his process design problems to 
a generalized concept based upon use 
functions of individual processing units 
while the process control engineer has 
not established a comparable working 
basis but has concerned himself with 
the mechanics of control operations as 
applied to each individual job which 
confronted him. 


*Originally prepared for presentation be- 
fore First National Instrument Conference, 
Instrument Society of America, Pittsburgh, 
Pa., Sept, 1946; presented in 1947 before 
Eastern New York, Metropolitan New York, 
and New Jersey Sections of the Instrument 
Society of America; partly re-written by 
author and reviewed by others; final revi- 
sion made in April 1948. 
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The process engineer has classified 
the chemical process in terms of unit 
subdivisions based on the use function, 
or functional purpose of each unit 
process operation, viz., distillation, 
crystallization, evaporation, absorp- 
tion, filtration, decantation, etc. Thus, 
the problem of designing a chemical 
process resolves itself into the consoli- 
dation of appropriate unit process op- 
erations. 

To achieve the same flexibility in de- 
sign of process instrumentation, the 
process control engineer must estab- 
lish a similar classification of instru- 
ments based upon the functional pur- 
pose which each instrument serves. 
With such a pattern of use function 
classification, the problem of instru- 
menting a chemical process becomes 
an orderly consolidation of unit opera- 
tions into a complete control pattern. 

Process instruments have been clas- 
sified by the instrument engineer in 
terms of functional characteristics and 
mode of operation principally based 
upon the type of mechanism and physi- 
cal principles of operation. For exam- 
ple, temperature instruments have 
been classified as indicators, alarms, 
recorders, etc., while flowmeters, pres- 
sure instruments and liquid level con- 
trollers have been given similar desig- 
nations. Control equipments have been 
classified as proportional, floating, de- 
rivative, etc., depending on their mode 
of operation. While this system of clas- 
sification is necessary to the instrument 
engineer in evaluating an instrument 
for a given job, it does not provide the 
process control engineer the basic cri- 
teria for use function analysis. 


Use FUNCTION OF PROCESS 
INSTRUMENTS 

To arrive at a specific classification, 
we start from the original definition 
of Instrumentation as (1) measure- 
ment and (2) control. 

The principal purpose of instrumen- 
tation in the chemical industry is es- 
sentially to measure and control physi- 
eal changes and chemical reactions. 
Four fundamental thermodynamic con- 
ditions determine the course of a 
chemical reaction and must be meas- 
ured and regulated to control the re- 
action. These are (1) Time, (2) Tem- 
perature, (3) Pressure and (4) Con- 
centration. Instruments may therefore, 
be classified accordingly. This classi- 
fication refers to the four fundamental 
conditions affecting a reaction and 
must not be confused with the model 
terminology established by the instru- 
ment engineer. 

For example, a humidity instrument 
may be a temperature-measuring de- 
vice but it is fundamentally a concen- 


ment or a concentration 


tration instrument since its pur os 
to measure concentration of war, 
vapor in air. Flow does not have f 
damental] distinction in the above clas 
sification and consequently a flo 
becomes either a temperature instry. 
inst) iment. 
depending on its specific use. The ys, 
of flowmeters for measuring and co; 
trolling temperature or concentratio; 
is a matter of convenience. As temper. 
ature regulators, flowmeters are fre. 
quently applied to distillation columps 
to control steam input. This is neces. 
sary as a practical expedient since ten. 
perature - measuring instruments are 
inapplicable. The process has a hig} 
time constant and the delayed respony 
of a temperature-measuring _instry. 
ment might result in unstabilized con. 
trol. By setting steam input at a fixed 
value with respect to feed, a give 
temperature is established by virtu 
of the input Btu’s per pound of feed 
The control is more stable and the 
process becomes “locked-in” at the op- 
erating point. As concentration instrv- 
ments, flowmeters are of the non-as- 
saying type. They do not measure mo- 
lecular species directly but become in- 
direct concentration instruments by 
maintaining a fixed flow of reacting 
material into a reactor which, by vir- 
tue of the laws of retention, establishes 
a given concentration of reactants 
within the processing unit. Ratio-flow 
éontrol instruments blend gases 0! 
liquids at a given rate per minut 
which results in a non-assayed cor 
centration of blended materials. 


Flowmeters are frequently used t 
control feed to a distillation colum 
and, as such, become concentration in- 
struments. The column is essentially 
a retention vessel and the regulatio 
of feed rate to it with respect to take- 
off rate, establishes a given concentra 
tion of feed per unit time. 


Temperature-measuring instruments 
are also frequently used as non-assa) 
ing concentration instruments. The 
are used on distillation columns to reg 
ulate reflux or side or top take-of 
Again, their use to measure concel 
tration is sound instrument engin 
ing. 

The separation of products in a (is 
tillation column depends principa 
upon the number of retention plates 
and the relative vapor pressures of tl 
constituents. A fixed temperature re 
tionship exists between composition 
concentration of given constituents 


a plate and, thus, a measurement © 


temperature establishes a non-assay*’ 
measurement of composition. 


Temperature-measuring instrumen 


are especially applicable when a lart 
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Cias bd . 
‘ ; \ | 
meter ‘ a \ 
nstru- ‘ rotary boosters 
ument, “4 
hia sean 
d cor 4 
ratior 
mpe fr. 
e fre- 
lumns 
neces- 
e tem- 
IS are 
1 high 
sponse 
NSU HR pig, 1, Application of 
d con- primary operating con- ae ie 
i fixed ols and primary to intermediate storage 
: measuring instruments 
giver to typical continuous 
virtue chemical process. Comm 
F feed. eintag ialend 
id the (temperature gradient exists across the 
he op- plates concerned. If the gradient is low 
instru- Mor the vapor pressures of constituents 
\on-as- [relatively close together, a measure- 
re mo- |ement of temperature is not a good cri- 
me in- Meterion of plate composition and it be- 
ts by Jcomes necessary to use an assaying- 
acting Metype concentration instrument: refrac- 
yy vir- fetive index, infrared absorption, or 
blishes other types which have a sufficiently 
ctants large sensitivity gradient to permit 
io-flow sharp separation and control of take- 
es or off. 
minut The application of concentration in- 
1 con truments to the chemical process is an 
involved subject and is treated in an- 
aaa other article by the writer. For our 
‘column Ee™mediate analysis we adhere to the 
‘on in. tS function pattern for instrument 


applications. Each instrument must 


ntially 
: ave a well-defined purpose and the 


ilatior 
) take- erattern must determine its importance 
entra. Agee PYOcess operations and its priority 
bf purchase, its cost, its accuracy and 
= sensitivity and its schedule of main- 
ents : . 4 
—e] menance. It is unwise to overinstrument 
yrooed # process and, conversely, an instru- 
vy “’ ment should never be overprocessed. 
O reg: ° ° 
ke-of For the purpose of unit function 
in lerivation, process instruments may be 
ose ubdivided into at least the following 
3 en major classifications: 
a le A. Primary Operating Controls, 
au B. Primary Measuring Instruments. 
cipal) C. Safety Controls. 
plates fie Bs Operating Guide Instruments. 
. E. Operations Check Instruments. 
of the *. Surge-averaging Controls. 
e rela- G. Purity-assay Instruments. 
lage H. Quality-control Instruments. 
war I. Signalling and Communication Instru- 
nts 0 ments, 
ent of J. Laboratory Check Standards. 
ssay® i A. PRIMARY OPERATING CONTROLS 
Primary operating controls consti- 
imen Bfute those equipments which maintain 
| larg fhe essential material and energy bal- 








reaction. For ex- 
ample, a typical hypothetical process, 
as in Fig. 1, burns a gaseous and 
liquid mixture with air in a reactor 
to form an intermediate product which 
is separated from side products in a 
water absorption column. The water 


ances of the process 


solution of the intermediate passes 
into a surge vessel while the non-ccn- 
densables and gaseous side products 
are taken off as overhead from the ab- 
sorption column and further processed 
in a side process for separation of by- 
products and recovery of gas usable 
as fuel. 

The intermediate product is stripped 
from the water solvent in a stripping 
column where it is taken off as top 
product and stored in a surge vessel 
for feed equalization to an interme- 
diate reactor. Products of the inter- 
mediate tube reactor pass directly to 
a dehydration column where water is 
removed as an overhead by-product. 
The bottom product is. separated from 
high boiling impurities in a final dis- 
tillation column and goes to bulk stor- 
age. 

Material and energy balances of this 
process are maintained by primary 
operating control instruments. The pri- 
mary reactants are fed to the reactor 
under pressure by ratio flow controllers 
FCR-1, FCR-2 and FCR-3. The reac- 
tion,. once started, is exothermic and 
temperature of the reactor gases must 
be regulated by temperature controller 
TCR-1 which feeds cooling water 
through the jacketed exchanger. The 
gaseous products must be further 
cooled in an interstage cooler by TCI-2 
to regulate feed temperature to the ab- 
sorption column. 

Pressure in the reactor is regulated 
by back pressure controller PCR- 























which vents non-condensables from the 
absorption column to a low-pressure 
recovery process. 

Temperature of absorption water is 
regulated by controller TCI-3 before it 
enters the column and water feed is 
regulated by FCI-4 to maintain bal- 
ance with reactor products entering 
the cclumn, 

The stripping column is operated at 
a lower pressure than the reactor and 
is regulated by back pressure regula- 
tor PCR-2 which bleeds non-conden- 
sables to the atmosphere. Feed to the 
column is regulated by manually-set 
flow controller FCR-5, while steam 
input to the indirect heating coils is 
regulated by FCR-6 to maintain bal- 
ance with column feed. Reflux is main- 
tained at fixed ratio by fixed weirs. 

The intermediate product is ratio- 
blended with an intermediate reactant 
by means of an adjustable-ratio vari- 
able-speed positive-displacement pro- 
portioning pump. Flowmeters FCR-7 
and FCR-8 record the flows of reac- 
tants to the pump and provide a visual 
indication of feed ratios. 

The normal function of 
controllers or proportioning pumps is 
to maintain a constant volume ratio 
irrespective of molecular ratios except 
for the effects of density on such me- 
tering devices. As in most reactors, 
the efficiency of reaction or yield is 
contingent upon molecular ratios and 
it is advisable to meter reactants on a 
basis of measured molecular ratios, es- 
pecially when purity of either reactant 
is low and its composition is subject 
to change. The process described uti- 
lizes a refractive index recorder CC-1 
as a guide for manual adjustments of 
feed-pump ratio to maintain fixed 
molecular composition of feed to the 
reactor. This instrument may be clas- 
sified as a purity-assay instrument or 


ratio-flow 
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typical continuous 


chemical process. 








to:bottoms storage 
o- 


a primary operating ‘control instru- 
ment, depending upon its purpose and 
mode of application. The border-line 
distinction depends wholly upon _ its 
function in process operations. 


The reactor operates at elevated 
pressure controlled by PCR-3 while 
heat exchange mediym is _ passed 


through the reactor shell by TCR-5 to 
maintain reactor temperature. 

The dehydrator is direct-connected 
to the reactor and its ‘feed rate is ef- 
fected by PCR-3, while steam input 
is regulated to a calandria by FCR-9. 
Reflux is maintained at constant ratio 
by fixed weirs. 

Primary operating controls of the 
final distillation column consist of feed 
controller FCR-10, steam flow con- 
troller FCR-11 and reflux controller 
TCR-7. In addition, a side product is 
taken from the column under control 
by an instrument described later under 
Operations Check Instruments. 

The above-named instruments main- 
tain the essential material and energy 
balances in the process. For obvious 
reasons, the primary operating con- 
trol instruments are of the mechanical 
functional type and will probably con- 
tinue as such for as long as process 
reactions are carried out as a contin- 
uous-flow balance of material and en- 
ergy. Their order of priority is high 
and while they need not be of the high- 
est order of accuracy, their stability 
must be high and they may be classi- 
fied generally as the most important 
controls in continuous processing. 
These instruments are usually, though 
not always, associated with the pri- 
mary measuring instruments and are 
given prominence on central instru- 
ment panels. Their design must be such 
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that they can be easily operated and 
readily serviced without loss of time. 
Many continuous processes are inop- 
erative without these controls and any 
interruption of the process for instru- 
ment repairs invites an unwelcome loss 
of time, money and materials. 


B. PRIMARY MEASURING INSTR” MENTS 


The primary measuring instruments 
may or may not be directly associated 
with the primary operating controls 
but their function is to provide records 
of operations as well as cost and ac- 
counting data. They are of the inte- 
grating and recording types and in 
some cases may overlap the functions 
of operating guide instruments. These 
instruments are located in the central 
control room when associated with the 
operating controls, although in some 
cases, particularly in applications haz- 
ardous as to fire and explosions, they 
are operated by remote transmitters 
with receivers located at strategic op- 
erating points and sometimes in the 
Superintendent’s office. Accuracy of 
such instruments is of high order com- 
mensurate with requirements of the 
process. Conditions such as corrosion, 
explosive hazards, climate, outdoor 
service, etc., will also determine the 
type of measuring element and the 
operating medium. Serviceability is not 
an important criterion of these instru- 
ments and it is not uncommon to find 
some commercial types divorced en- 
tirely from the primary operating con- 
trols. In such cases, control equipments 
with low time constants such as high- 
speed servos are operated independ- 
ently of recorders to avoid unnecessary 
instrument lags. The increased use of 
fast controls results in more complete 
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separation of the primary measuring 
instruments and the primary operating 
controls. 

The process of Fig. 1 has most p: 
mary measuring instruments associat. 
ed as recorders with the primary op- 
erating controls. Records of inventor 
of feeds and balances are _ provided 
while additional primary measuring 
instruments FR-11, and FR-12 provid 
integrated records of yields of mai 
and secondary products. Flowmeters 
are used for compiling accounting rec- 
ords of by-product gasses from the ab- 
sorption column but side processes \ 
not be considered here. 


C. SAFETY CONTROLS 
Safety controls constitute an impor- 
tant class of instruments. Chemica 
processing units are governed by cot 
standards and instruments must 
used to prevent overpressures and ¢X- 


cessive temperatures. Furthermor a 
many reactions are hazardous as to e\- pe 
plosive limits and inflammability of by-prod 


action products or the toxic or vesicat 
nature of liberated gases. These ¢ 

ditions may, in some cases, require ¢ 

trols of a type which flood the unt 
or inject an inert gas into the syste 
if dangerous operating limits a 
reached. The main reactants may | 
dumped or diverted to other stream 


nd is 

particu! 
lant oj 
press 
upply | 
rol, ah 
Dut this 


to avoid damage. For example nitra' hich t 
ing pots in nitroglycerin processing 4 even 
dumped into a large vat of cold wat The t 
when the temperature exceeds s)¢'fiifeoq lin 
fied limits. Spinner fires are so '!*BiBaio¢ Vv: 
quent in cotton nitration that spe I conne, 
instruments are used to start Vel'Mon gig 
lating fans at the first indication ent of 
smoke. Flooded plates or overpressU'“IR® Doser 
in fractionating columns divert “Bijeyond 


gas streams to flares and remove 
flammable vapors from the area. 

Gas analyzers sample air at strait 
gic points for inflammable solve! 
vapors such as acetone; and det 
leaks of toxic vapors in pipe lines. 1 
drogenation reactions require sens!t" 


itted 
Fig. 1) 
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analyzers such as thermal conductivity 
vecorder-controllers to shut down the 
process when excessive limits are 
reached. Boiler controls have associat- 
od interlocks which shut off the burners 
or fuel feed in event of failure of fans 
or loss of drum water level. 

Safety controls are self-contained 
and automatic. They are, in some cases 
operated independently of plant power 
supply and are not affected by climatic 
conditions or power outages. They are 
relegated to the task of protecting 
equipment and avoiding personal in- 
ury or loss of life; and quite often 
signals are operated in conjunction 
with them for greater personal safety. 

Fig. 2 is a duplication of the process 
given in Fig. 1 but with the above-de- 
scribed primary operating control in- 
struments omitted to clarify the appli- 
cation of safety controls. 

The composition of gas mixture to 
the reactor must be maintained near 
its lower explosive limit and, should 
this ratio change because of failure of 
either constituent, limit contacts in 
iFCR-1, FCR-2 or FCR-3 must operate 
uick-closing valves in the reactant 
¥eed lines and open a valve to purge 
he reactor with an inert gas. At the 



























































iSuring 
rating 
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SSoclat- ‘ 
ry op.fqisame time, vent valve VA-1 is operied 
entory gto vent the reactor to atmosphere. The 
-ovided (qnuick-operating valves are of the lock- 
suring ong type requiring manual reset. 
provid Gas velocity over the catalyst gauze 
> main fgeol the reactor must be maintained 
meters pbove a minimum limit to avoid flash- 
ng rec-fqgpacks and flow controller FC-14 will 
the ab.qmectuate the safety interlock purge in 
‘ex | event of subnormal flow. Gauze tem- 
erature must not exceed a specified 
imit to avoid flash burn-outs; and ex- 
ess pressures in the reactor must be 
impor: pvoided. These conditions are avoided 
nemicallaes temperature controller TCI-14 and 
~~ Mpressure controller PCI-14 which oper- 
'Y ©" Bite the interlock system. 
~ * In addition to the safety control in- 
in ©“ Btruments, the reactor is also provided 
“TMO' Bwith safety explosion heads. 
: (0 I) One reactant gas is purchased as a 
y of By-product from a neighboring plant 
esica" Bgnd is subject to fluctuating pressure 
se ©" Mbarticularly if safety controls in their 
re ©" Bplant operate to relieve an emergency. 
== pressure regulator is installed in the 
Syst" iupply line as a primary operating con- 
its ““fearol, ahead of the booster compressor, 
nay “ut this is supplemented by a low-pres- 
treal Bure safety control instrument PC-8 
nlU°“Mihich trips the purge interlock system 
~oalie event of low supply pressure. 
st The booster compressors on all three 
Si" Heed lines are equipped with pressure 
oid i lief valves PEV-1, PEV-2 and PEV- 
spew" ge connected from the discharge to suc- 
“8 on sides to free the compressors in 
tion “Bent of overloading. 
ess" Description of the liquid feed syster> 
i tyond the booster compressor has been 
il itted but suffice it to say that FCR-2 


Fig. 1) meters the liquid to a vapor- 
er and is compensated for specific 


solvel"i#ravity variations because of the ne- 


dete essity for a fixed weight ratio between 
es. Hy 1s constituent and air. The vapor- 
ensit"iwer is equipped with its complement 


of instruments for temperature control, 
etc., and is protected from over-pres- 
sures by pressure-relief controller 
PEC-4 which exhausts to atmosphere 
and simultaneously actuates the purge 
interlock system at the reactor. 

Reaction conditions at the reactor 
are somewhat hazardous and its prod- 
ucts are toxic. Should the operators 
find it necessary to egress, they may 
operate any or all safety controls from 
an outdoor pilot station and ventilate 
the operating room by means of re- 
motely-operated ventilating fans. 

Relief of pressure at the reactor may 
cause a backflow from the absorber 
which is avoided by anti-reverse flow 
control FC-13. This is an automatic 
trip instrument which requires manual 
reset. 

The absorber column is_ protected 
against over-pressure by pressure-re- 
lief valve PEV-5 and also expendable 
explosion disks. The intermediate re- 
actor is equipped with an over-pressure 
relief valve PEV-6 which diverts prod- 
ucts to a catch basin. 

Protection must be provided at the 
absorber against excessive back-pres- 
sure in the by-product take-off line to 
the side process. If this back-pressure 
becomes too high, a pressure exhaust 
controller PEC-7, diverts the gases to 
a flare. 

All safety controls operate in the 
“safe” direction in event of power fail- 
ures. 


D. OPERATING GUIDE INSTRUMENTS 


Operating guide instruments serve 
to indicate conditions of process opera- 
tion. They may or may not be include’ 
with the primary measuring instru- 
ment but their function is to provide 
check data on all secondary factors 
which reveal balance conditions affect- 
ing process operations. Such instru- 
ments may be centrally panel-mounted 
or they may be installed locally on the 
equipment if cost of centralized instal- 
lation is high and their importance sec- 
ondary. Usually they indicate changes 
in operating conditions before operat- 
ing instruments have time to function. 

For example, dephlegmator outlet 
water temperatures, heat exchanger 
temperature drop or agitator drive 
power requirements are _ conditions 
which do not affect directly the proc- 
ess reaction but serve as guides as to 
the behavior of the reaction and also 
the equipment. Industrial thermome- 
ters on the coolant and discharge lines 
of a heat exchanger provide informa- 
tion for heat balance caiculations while 
pressure gages across a packed column 
will indicate fouling of the packing. 
Temperature recorders on autoclaves 
or high-pressure synthesis units indi- 
cate the location of a “hot zone” or 
zone of reaction and serve as guides 
to the behavior of the reaction; con- 
tinuous records of temperature of cata- 
lyst beds reveals the catalyst activity; 
pH recorders indicate the need for re- 
generation of filter beds or absorption 
beds and the thoroughness of back- 
washing. Thermocouples peened into 


tube sheets of boilers or heat exchang 
ers serve as temperature’ guides 
against corrosion of the equipment. 
Maintaining heating surfaces at tem- 
peratures above the condensation tem- 
perature prevents attack of the metal! 
by acidic gases. 

Conductivity recorders serve, in 
many cases, as guides to sewer losses 
and also water purity. Level recorders 
(not ayeraging type) are used as indi- 
cators of storage tank contents and 
electrical contacting alarms warn of 
sludge accumulations in processing 
units. Excessive bearing temperatures, 
extreme furnace-roof temperatures and 
leaky condenser tubes which allow con- 
tamination of product are conditions 
which must be guarded against with 
operating guide instruments. 

It is often desirable to obtain records 
for time-motion studies or for power 
consumption studies, peak load require- 
ments, power outages, supply disturb- 
ances and equipment “downs” or fail- 
ures. Operating records are obtained 
for such purposes on portable instru- 
ments which can be installed tempo- 
rarily or permanently as preferred. 

Operating Guide Instruments need 
not, in all cases, be of a high accuracy 
type. Some applications require high 
sensitivity while others permit equip- 
ment design on a cost competitive basis. 
Fig. 3 is a duplication of Figs. 1 and 
2 but omits all previously described 
instruments to clarify the application 
of operating guide instruments. 

Indicating pressure gages PI-1 and 
PI-2 are installed in the gas supply 
lines to the compressors while PI-3, 
PI-4 and PI-5 are installed on the dis- 
charge side to give the operator a vis- 
ual indication of operating conditions. 
Thermometers TI-1, TI-2 and TI-3 are 
installed in the cooling water lines 
from the compressors to guide the op- 
erator in regulating flow of cooling 
water to the jackets. Thermometers 
TI-4 and TI-5 provide visual tempera- 
ture indication of temperature of gases 
entering the compressors. 

The gas mixture must enter the re- 
actor at a temperature not exceeding 
specified limits. A self-operating tem- 
perature controller controls cooling 
water to an interstage cooler while 
temperature indicator TI-6 provides 
visual indication of gas temperatures 


to the operator. Pressure indicator 
PI-6 is a dial gage mounted on the 
central instrument panel and guides 


the operator during emergencies and 
start-ups in bringing the reactor up 
to pressure. 

Moisture content of the reactor feed 
gases affects the weight-ratio of air 
and liquid reactant. A dew-point re- 
corder TR-7 provides a continuous rec- 
ord of moisture content of feed gases 
and guides the operator in making ap- 
propriate adjustments on _ ratio-flow 
controls FCR-1 and FCR-2 (Fig. 1). 
The air-flow controller is compensated 
for temperature and barometric pres- 
sure so that automatic compensation 
is made for air density changes. 
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gas is subject to slight changes of one 
constituent. This is not serious if the 
concentration does not exceed a speci- 
fied limit except for inaccuracies of 
fiow measurements by virtue of density 
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Composition of the purchased buffer 


A pressure difference recorder PR-8 
is connected across the stripping col- 
umn to indicate fouling of the plates. 
Temperature indicator TI-7 is installed 
at a few plates above the feed plate 
since a large temperature gradient ex- 
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changes of the gas. A thermal conduc- 
tivity type continuous gas analyzer, 
CI-1, analyzes the gas stream and pro- 
vides a reference record as a guide to 
the operator in resetting ratio adjust- 
ments of the primary ratio-flow con- 
trollers. 

Temperature indicators are installed 
at the various coolers and heat ex- 
changers in the system; and pressure 
gages are likewise installed at various 
points for well-known reasons; but for 
brevity’s sake will not be described. 

The absorption column contains 
packing and is subject to fouling. A 
pressure-difference recorder PR-7 pro- 
vides a continuous record of pressure 
drop across the column and reveals 
accumulative plugging. When the pres- 
sure difference exceeds a fixed maxi- 
mum the column is steamed. 

The operating engineer wished to 
maintain records of heat balances with- 
in the absorber to plot the efficiency 
of absorption. Thermometers and tem- 
perature recorders (not shown) are 
installed in the gas and water inlet and 
outlet lines for this purpose. 

An indication of level in the inter- 
mediate surge chamber by LLI-1 
guides the operator in making adjust- 
ments of the set point of FCR-5 (Fig. 
1) to establish equality of processing 
rates within the stripper and absorber. 
In this particular process it was pre- 
ferred to operate the stripper inde- 
pendently of the absorber. Had the 
two units been cascaded, a surge aver- 
aging control would have replaced LLI- 
1 and would have operated the set 
point of FCR-5 (Fig. 1) automati- 
cally. 
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ists there and provides the operator 
with a guide as to operation of the 
column. 

The surge tank following the strip- 
per must take up the difference in 
throughput rates of the stripper and 
the intermediate reactor. A liquid level 
indicator LLI-2 guides the operator in 
making equalizing adjustments. 

Operating guide instruments on the 
intermediate reactor consist of pres- 
sure gages and thermometers to indi- 
cate conditions of operation of this 
unit. The dehydrator and distillation 
column likewise have pressure gages 
and thermometers for “on-the-spot” 
checks of operating conditions. Pumps 
are equipped with discharge pressure 
gages; and many other similar appli- 
cations, well known to the control en- 
gineers, are omitted here for simplic- 
ity. Level gages on the product re- 
ceivers serve the obvious purpose of 
indicating production margins. 


processing after the product of reac: 
tion has been separated. The separa- 
tion operation does not, in all cases 
remove the analog or side products ani 
the effect on the system, of retur’ 


E. OPERATIONS CHECK INSTRUMENTS. 


Operations check instruments, to the 
continuous process, are so important 
that they must be given equal priority 
with the primary operating. controls. 


Fig. 4. Schematic flow dia- 
gtam of continuous process 
showing use of Operations 
Check Instruments to measure 
and record accumulation of 
impurities and reaction ana- 
logs in recycle feedback loops. 


<grecycle fee 


ternal friction and must set up specia 
agents to maintain order, so must the 
continuous process be provided wit! 
special guards. Just as any compli- 
cated mechanism 
adjustment than a simple one, so is 
the 
check instruments, therefore, are the 
secret police of the continuous process. 
Their chief function is to detect th 
presence of impurities and products of 
side reactions which set up distur- 
ances in the system. The following 
analysis will show the need for thes 
instruments: 


continuous process. The main forward 


flow of reactants is shown by heavy 
lines while all recycle loops are less 


pared to batch, and the deficienc) 
made up, in part, by recycling the un- 
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these products through the feedback 
loops to the input stages, is to set up 
degeneration in the system. They drive 
the reaction to the left and decrease 
vields and efficiency. 

















feedback loop. Instruments of the ther- 
mal conductivity type are generally 
used for this specific application. 

Other examples of the operations 
check instruments follow. 









































Frequently conditions have been en- 
countered wherein one reactant short- 
circuited a continuous reactor and accu- 
mulated in the decanter of a stripper 
column with a resultant upset in col- 























So far as the process is concerned, Carbon monoxide is removed from umn operation. Relocating the feed 
these analog products are impurities point and installing an operations check 
instrument to control reflux by meas- 
feed goses: urement of recycle impurities, as shown 
nitrogen in Fig. 7, cleared the trouble. 
— It is common practice in closed dis- 
— tillation systems to return the bottoms 
top product 
accumulator 
a ammonia 
synthesis operations check 
reactor oe instrument 
feed 
distillation : ' 
De ecece 4 
©) column T side ingutity 
; <7 Fig. 6. Application of Op- 
/ aa ---- erations Check Instrument 
operations check 1 recycle feedback loop cold ae to distillation column to 
instrument a se pargtor control side take-off of 
accumulative impurities 
re ior steam Ot |. 
compressor ' 
' 
' 
Fig. 5. Application ’ rep 
of Operations Check purge liquid dmmona bottoms product 
Instrument to am- output. — > 


monia synthesis reactor to record accumulation 
of argon in recycle feedback loop. 


and although their presence is very un- 
desirable and sometimes plaguing from 
an operations point of view, they serve 
a useful purpose as indicators of sys- 
em balance. A continuous direct meas- 
urement of these impurities, or indirect 
easurement of conditions which they 
establish, is one of the best means of 
ascertaining whether the processing 
nit is “on the beam.” Instruments used 
Mor this service are usually of the assay- 
ng concentration type, although in 
some cases an extremely sensitive meas- 
trement of temperature showing a 
hange of 0.1°C. in 100°C. has been 
bsed. In the absence of suitable con- 
inuous instruments for this service, it 
customary to take periodic “grab 
amples” for laboratory analysis. 


The following is a typical example of 
he phenomena described above. Fig. 5 
s a block flow diagram of an ammonia 
Synthesis unit. Nitrogen and hydrogen 
Bases are reacted on a catalyst at ele- 
ated temperature and pressure to form 
mmonia. The product is separated 
om unreacted gases by “freezing out” 
a cold separator and the unreacted 
ases are returned to the input stages 
r reprocessing. The recycle loop be- 
mes circulating and collects argon 
hich is neither reactive with feed 
ases nor completely removed 4s a solu- 
le component of the liquefied product. 
he effect of this build-up of argon is 
b drive the catalyst reaction to the left 
'#nd decrease ammonia yield by decreas- 
g the effective partial pressure of re- 
tion gases. It is highly desirable, 
erefore, to obtain a continuous-run 

tcord of argon concentration in the 































ammonia synthesis gases by reaction 
with copper formate solution which be- 
comes reduced to a lower valence state. 
Instruments of the visible-light photo- 
meter type are used as operations check 
instruments for the continuous analysis 
of this solution for recycling impurity, 
carbon monoxide. 

Boiler feed water contains mineral 
salts which accumulate in the mud drum 
and upset heat transfer balances. The 
mud drum behaves as a recycle loop and 
collects the salts as an impurity. Elec- 
trical conductivity equipment is used as 
operations check instruments to meas- 
ure the concentration of these salts and 
control boiler blow-down. 

Copper-winning reactions carried out 
on the continuous basis with the electro- 
lyte circulated continuously through the 
cells and into regeneration stages, are 
affected by accumulations of nickel sul- 
phate in the recycling system. This salt 
behaves as an impurity and upsets 
electro-winning reactions. It must be 
checked by periodic laboratory analysis 
of the recycle electrolyte using polaro- 
graph equipment as operations check 
instruments, 

In the operation of a binary still or 
fractionating column with top feed, im- 
purities from recycle loops in the pre- 
ceding system may have a boiling point 
below the bottoms but above the top 
product. They accumulate in a center 
section of the still and result in flood- 
ing of the column. To avoid this, the 
center plate where build-up occurs is 
tapped and the impurity bled off as a 
side product by continuous specific 
gravity, or perhaps refractive index 
type, operations check instruments, as 
shown in Fig. 6. 











product to a scrubbing column where 
a non-condensable constituent is sepa- 
rated from an immiscible phase. The 
miscible constituent is removed from 
the solvent by stripping and the solvent 
returned for further scrubbing. The re- 
cycle loop formed by this closed solvent 
extraction system collects impurities 
which reverse the extraction reactions 
in the scrubber. 

Fig. 8 illustrates a general applica- 
tion of operations check instruments in 
this manner; and Fig. 9 is a specific ap- 
plication to the process described in 
Fig. 1. The “bottoms” water from the 
stripper recycles through the absorber 
and collects a soluble impurity in the 
feed back loop. The system must be 
purged constantly and fresh make-up 
water added to control impurities con- 
centration. Gravity controller GCR-1 
operates the purge valve while fresh 
make-up is added through a level con- 
trol valve. Refractometer CC-2 (Fig. 
9), controls the take-off of a side im- 
purity product from the final distilla- 
tion column. 

Operations check instruments must 
be sensitive detectors. It is important 
to maintain reaction analog products 
and impurities as low as possible—in 
some cases not above a few parts per 
million, and it is necessary to detect 
them at concentrations below the thresh- 
old limit. The importance of impu- 
rities measurements and operations 
check instruments is not fully appreci- 
ated by many process control engineers. 
It is a relatively unimportant factor in 
batch or intermittent operations, but 
the continuous process is exceptionably 
vulnerable to impurities accumulations, 
and many unguided attempts to instru- 


June 1948—Instruments—Page 537 











ment a continuous process have failed 
because no consideration was given to 
the reaction analogs which reverse equi- 
librium ratios and can stop the process 
entirely if permitted to build up to suf- 
ficient concentrations. As one plant 
manager put it, “It’s not what I know 
is there, but what’s not supposed to be 
there, that causes my trouble.” 


time constant, as illustrated in Fig. 
10-C, the surge-averaging control may 
be omitted in some cases because the 
residence of the large stages serves as 
surge for the following stage. The re- 
verse is not always true; and an aver- 





purity the intermediate products an 
end products of reaction. These i) : 
ments are used in the laboratory as <y». 
plements to gravimetric or volum. tric 
procedures, or, where possible, the, are 
applied as continuous recording ¢:\yjp. 
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column to measure accumulation of water-soluble impurities in 


reflux loop. 


F. SURGE AVERAGING CONTROLS. 

When an intermediate stage of a con- 
tinuous process is diverted, the preced- 
ing one and following stages must con- 
tinue without interruption lest the 
process be shut down entirely. This is 
made possible with storage capacity at 
intermediate points. Unit process opera- 
tions of an interconnected process usu- 
ally have different control-rate charac- 
teristics with unequal time constants, 
thus resulting in different rate changes 
of output following a load change. The 
practical operation of a cascaded sys- 
tem is made possible by interconnect- 
ing each stage with surge capacity con- 
trolled by an averaging type level con- 
troller. The function of this controller 
is to translate the rate-change of one 
stage to the following stage. It makes 
possible series operation of two stages 
at different rate changes for a period 
of time sufficient to transfer a load 
change throughout the system without 
sharp upsets. 

It may not be necessary in all cases 
to use surge capacity and averaging 
controls except for the provision of re- 
moving one unit from stream for inter- 
mittent conditioning. So far as the con- 
trol balance is concerned, surge-averag- 
ing controls may not be required be- 
tween interconnecting units when their 
respective residence factors or control 
time constants are equal. This is espe- 
cially true when the residence factors 
are small as illustrated in Fig. 10-A; 
and it may apply in some cases to units 
of large but equal time constants as 
illustrated in Fig. 10-B. 

If a unit of high residence feeds a 
succeeding stage of very low control 
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aging controller is usually required 
when an interstage unit having low 
time constants feeds one of much 
greater time constant as illustrated in 
Fig. 10-D. 

The evidence of this relationship is 
important in the concept of designing a 
process with inherent self-regulation. 
Notwithstanding the many factors in- 
volved in unit design which favor self- 
regulation, it is apparent that a cas- 
caded system of residences arranged in 
progressively decreasing magnitudes of 
time constants, as illustrated in Fig. 
10-E, is inherently self-regulating and 
can be operated with simpler instru- 
mentation than a system not having this 
feature. 

The instrument engineer has made 
available a technique of instrumenta- 
tion which minimizes the necessity for 
surge-averaging controls and also makes 
possible, in some cases, a reduction in 
volume inventory of processing equip- 
ment. The cascaded control system can 
be applied to series or branch-arranged 
processing units and can be so adjusted 
to transfer load changes of a preceding 
stage to a succeeding one without the 
necessity for large volume surge. It is 
the writer’s opinion that the principle 
of cascade control operation is the most 
outstanding single contribution in in- 
strument engineering and it will prob- 
ably play a dominant role in our com- 
mon efforts of the future to increase 
production per dollar investment in 
plant properties and equipment. 


G. Purity ASSAY INSTRUMENTS. 


Purity assay instruments, as the 
name implies, are used to analyze for 


operations check | 
instrument ss | 
NY | 


Fig. 8. Application of Operations Check Instrument to record accumula 
tion of soluble impurities in closed scrubber system. 


processing make-up 
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ments for plant application, They ar 
usually of the assaying-concentrativ 
type, i.e., titrimeters, spectrophotome- 
ters, photometers, densitometers, con- 
ductance meters, etc. 

In many cases temperature-measur- 
ing instruments are used as purity as- 
say instruments. A resistance thermom- 
eter type instrument has been developed 
having an accuracy and sensitivity of 
+0.01°C, at +0.01°C. over a continv- 
ous range of —190°C. to 600°C. Tem- 
perature-measuring instruments are not 
usually regarded as purity assay types 
but since melting-point depressions of 
solids are criteria of purity, especially 
in the high-purity ranges above 98%, 
and since this instrument was devel- 
oped for purity determinations, its ap- 
plication as a process purity assay in- 
strument is suggested. 

Further evidence of application of 
continuous analysis instruments is given 
in the use of electrical conductance in- 
struments in the manufacture of sul- 
phurie acid to provide continuous rec- 
ords of oleum strength or product acid 
strength. Thermal conductivity recor¢- 
ers give continuous analysis records of 
product hydrogen purity in the manv- 
facture of this gas by any of the var'- 
ous methods used. Ultraviolet spectro- 
photometers may be applied to distilla- 
tion columns to measure and _ record 
purity of benzene or butadiene. Chio- 
rine gas from electrolytic cells may be 
analyzed for purity by special thermal 
conductivity equipment or by electrica! 
conductance equipment using standar¢ 
alkali as an absorbent. 

In the manufacture of oxygen, ther 
mal conductivity instruments are used 
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and to analyze purity indirectly by measur- measurement is widely used as a purity concentration of product leaving the re- 
ru- ing hydrogen-loss after combustion of a measurement in alcoho! distillations. actor but, because of unfavorable con- 
af metered sample. Other instruments, The sensitivity and accuracy require- ditions of application, this analysis is 
ric operating on principles of paramag- ments of purity assay instruments is of carried out on laboratory grab samples 
are netism or temperature rise caused by high order and they should be suffi- taken at periodic intervals. 
lp- purning the oxygen with a reference ciently stable in calibration to require The refractive index controller CC-1, 
A 
Suct + et accumulator 
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vaporizer F - ] 
Loe ; L 
: : 
i '™ 
ocas 4? 
Es 
mr i" i 
sample cock for [syege} 4 s —a 
laboratory grab samples. 9 py tala 
a |_\2"] storage storage 
stear ‘ 
: 993 +f 
cas o 
3 ® 
5 E 
: ol | C 
i] Oa s 
+ 4 ; 2 
to product storage ' 3 
3 
umula 
to intermediate storage amet ‘ 
i “ya analysis sample — TY exgaircsop i 
y are coaks, Fig. 9. Application of Operations Check Instruments and 
; to bottoms storage Purity Assay Instruments to typical continuous chemical 
‘ati ¢ process, 
tome- 
©" Bfuel, are also used for the same purpose. only periodic checking, especially when Fig, 1, may be classified as a purity 
a Organic products, in many cases are applied to continuous stream analysis. assay instrument since it analyzes the 
~e ” Beanalyzed by refractive index measure- At present these instruments are used blended reactants for proper molecular 
nom. ments; and x-ray photometers have 48 supplements to laboratory control ratios and is used as a guide in resetting 
loped [been applied to assay analysis or blend- “2 2 ton ~ ages _Priority 1s not the primary operating controls. Analy- 
ty of [Ping of high-atomic-number elements, ee ae Pee ee, oe th Ch a gpg saggy 
°, . . . , is only required on an intermi 
- Bie. oline, sulphur - , : : Paes 
sg a.“ egg y rth tine, a d The continuous process illustrated in schedule and this operation is confined 
as in ol or ash in coal. some resins and Fig. 9 employs a thermal conductivity to periodic laboratory analysis rather 
| ertain oreente materials which are recorder CR-2 to analyze and record than continuous stream analysis. 
ro used as the dielectric of capacitors are continuously the blended gases entering The final product is analyzed for pur- 
‘ ) 4 4 bf 7 . . . . . 
= iy “analyzed for purity by dielectric con- the reactor. An instrument is preferred ity by continuous specific gravity re- 
oom stant instruments, Specific gravity to analyze and record continuously the corder CR-3. 
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THE GAERTNER 


H. QUALITY-CONTROL INSTRUMENTS. 
Quality-control instruments have a 
different function from that of purity- 
assay instruments and do not apply to 
operations of the chemical manufactur- 
ing or petroleum refining industries. 
These instruments apply only to the 
products of the chemical processing in- 
dustries, i.e., paper, textile, rubber, 
plastics, piece goods manufacture, etc. 
The first two industries require only an 
analysis of the chemical purity of prod- 
uct, whereas the processing industries 
require additional physical tests of 
product and also a statistical average of 
quality over a lapsed period as well as 
a projected period of time. 
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For Precision Linear Measurements 





Model M30! 
Range 50 mm 


Direct Reading to 0.01 mm 


Model M301A 
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Direct Reading to 0.0001 inches 


Early delivery in limited quantities 


CORP. 


Chieago 14 : U.S. A. 


The rubber and plastic-goods indus- 
tries, for example, may run finished 
sheet through a high-voltage dielectric 
strength testing machine to locate pin- 
holes, or the product may be run 
through a continuous-weighing device 
to measure uniformity of thickness of 
running stock. Continuously-dyed fab- 
ries are checked by photoelectric color- 
matching instruments and a statistical 
record made of percentage off-register 
production. In some cases, the instru- 
ment may also be applied to produce a 
record of projected probabilities of off- 
register production of materials yet un- 
processed, by differentiating the statis- 
tical behavior of accumulated off-regis- 
ter production. The importance of such 





a measurement is immediately « vjq¢,, 
to the control engineer since by yjrty, 
of the Gauss relationship of s: 
deviation, he can predict off- 
production and take corrective si epg + 
prevent its occurrence, We hay > he: 
much discussion about mythica! ant 
patory cascaded process cont) 
the only true anticipating me: 
is the quality control instrument whic} 
derives its measurement as a statistica| 
differentiation of the cumulative ery, 
Paper from a Fourdrinier machine ;; 
quality-controlled in a number of ways 
It is checked for weight by continyoys 
scales and is calipered for thickness }y 
continuous gages. Color is, in som 
cases, checked continuously by phot 
electric equipment and analyzed peyi- 
odically in the laboratory with a sp 
trophotometer of the Hardy type, R, 


cent developments in the use of an osc 
lating prism and multiplier-type elec 
tron tubes in conjunction with an oscil. 


lograph, give promise of an instrument 
of the spectrophotometer type for co; 
tinuous analysis of a running sheet 
paper. 

Automobile tires are examined fo; 
flaws in vulcanization by means 
ultrasonic equipment. Coatings of 
sulating materials on metallic bases ar 
checked for uniformity of thickness | 
magnetometers and checked for pi: 
holes with electrical conductance test- 
ers. Molded materials must be checked 
for uniformity of texture and densit; 
while many extruded plastics and lami 
nates require surface hardness evalua 
tions. 

It is not possible to list in this artic 
all quality-control instruments for a 
chemical processing industries. It ma) 
be said, however, that this class of in- 
struments bridges the gap of instru 
mentation in all industries. Their pu-— 
pose in the chemical industries parallels ] 
those of other industries as for examp! 
gaging of mica thickness and density 
in the manufacture of electrical equip- 
ment, and production-line gaging of 
mechanical parts for tolerance of six 
and smoothness. In the casting of met- 
als, these instruments make their ap- 
pearance as high-voltage x-ray equip: 
ment or ultrasonic instruments or mag: 
netometers for the location and ident- 
fication of segregations or cracks and 
casting flaws. 

Quality-control instruments are fre 
quently located at the point of app 
cation and usually are connected wit 
remote indicators installed in the supe! 
intendent’s office. They are more gel 
erally used as integrating counters 
automatic reject devices and alarm sif- 
nals rather than continuous recording 
equipments, 

(To be conclude 





CHESTER H. GIBBONS 


The field of instrumentation lost an ou! 
standing authority in the death on April }! 
of Chester H. Gibbons, Application En: 
neer, Baldwin Locomotive Works. He is ' 
membered by Instruments readers as 
author of the serial—later issued in b0 
form—on ‘Materials Testing Machines. 
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“) in Hagan Ring Balance Meters 


Once a Hagan Ring Balance Meter is properly calibrated for a given set 
of operating conditions, you can virtually forget it. Here’s why: 
1. Calibration is independent of the quantity of the sealing liquid, so 
long as a seal is maintained. 
2. Calibration is not affected by changes in density of the sealing liquid 
due to changes in ambient temperature. 
3. No moving parts in contact with measured fluid. 
4. No stuffing boxes. 
Just one more feature that is influencing more and more plants to 
standardize on Hagan Ring Balance Meters. 
For full information, write for Hagan Bulletin 2M48. Hagan Corpo- 
ration, Hagan Building, Pittsburgh 30, Pennsylvania. 
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INSTRUMENTS 


ON THE 





Microtime Instrumentation Featured at 


MARCH 


Navys New Michelson Laboratory 


TERMINAL ISLAND, Calif.—Navy 
scientists have developed a novel all- 
electric camera capable of accurately 
“magnifying” time four million times. 
This Zarem camera, invented by Dr. 
A. M. Zarem, heads the list of a series 
of ingenious precision time measuring 
instruments and devices used in photo- 
graphic microtime technique, it was an- 
nounced May 8 at the Navy’s dedica- 
tion of the new Michelson Laboratory 
at the Naval Ordnance Test Station, 
Inyokern, Calif, in the heart of the 
Mojave Desert. 

These instruments open a new field 
of scientific analysis by means of syn- 
chronized microtime photography, The 
shutter of the Zarem camera has been 
operated so fast that light travels only 
10 feet during the time of one ex- 
posure. Used primarily for the study 
of rapidly-changing phenomena which 
heretofore science has been unable to 





INSTRUMENT. — Dr. 
F. E. Roach, Navy scientist, examines 
the original Michelson Interferometer 
exhibited at the dedication of the new 
laboratory named in honor of Dr. Al- 
bert A. Michelson. (Official U.S. Navy 
photograph.) 


HISTORIC 
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observe and record accurately, the 
Zarem camera is about 25,000 times 
faster than the fastest motion-picture 
camera commercially available. Its 
rate is one hundred million frames per 
second. Its shutter is not mechanical 
but is a Kerr cell, a glass tube filled 
with nitrobenzene in which a pair of 
electrodes is immersed. This cell is 
placed between two polaroids crossed 
so that no light can be transmitted. 
When high voltage is applied to the 
electrodes, the state of the polarization 
of the polarized light is immediately 
altered, allowing the image of the sub- 
ject being photographed to pass 
through to the film. The primary ap- 
plications of this technique are to phe- 
nomena of ultra-short duration. The 
entire history of an event under obser- 
vation may take place in one or a few 
millionths of a second. 

Other types of ultra-high-speed cam- 
eras developed by the Navy include one 
with seventy-six lenses which is able 
to take pictures at the rate of 400,000 
frames per second. The lenses are ar- 
ranged in an are around an octagonal 
mirror which rotates at 30,000 rpm. 
Light from the subject is reflected from 
the rotating mirror through the arc 
of lenses to a stationary strip of ordi- 
nary 35-mm. film. Known as the RC-4, 
this camera was developed by Dr. I. 
S. Bowen for the Navy program. 

Similar to the RC-4 camera is the 
RC-3 camera, which uses the principle 
of the rotating mirror but contains no 





ORDINARY ELECTRODES, UNIQUE SPECTROGRAPH.—Dr. W. 
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FASTER, FASTER!—Two frames of 
a motion picture of a .22-caliber by). 
let shot through plywood, taken by the 
Navy’s improved Schlieren method 
(Official U. S. Navy photograph.) 


shutter. Although it is not a true; 
tion-picture camera, but gives o1 
smear type of photographic record, 


has been most valuable in certain sty 
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The rotating-mirror principle is us 
another type of high-spe 
Time-resoly¢ 


in still 
photographic analysis. 
spectrograms may now be obtained 
brief phenomena such as 
sparks. Typical electric sparks 
from one to twenty millionths of 


second but with this method scientis 
are able to tell at what time duri 


the brief history of the spark vari 
parts of the spectrum are 
thereby obtaining a record of t 
stages of metallic composition, temp: 
ature, pressure, etc, 


Other microtime instruments are th 


shadowgraph and shock channel w! 
photographically record ordinarily 


M. 


Cady, Navy physicist, is shown adjusting electrodes—a job almost every Imsiru- 
ments subscriber has done at some time or other—just a routine chore to those 
who are spectroscopists. The instrument, however, is unique: it is the Navy's 
new Time-resolved Spectrograph which accurately records the changes in the 
spectrum of a spark or other flash phenomenon having a total duration of 
only a few millionths of a second. (Official U. S. Navy photograph.) 
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he shock waves traveling through 
or other gases. Work has been done 
wis field before but the Navy’s de- 
has been specially developed for 
in new fields of microtime research. 
amed in honor of the late Dr. Al- 
A. Michelson, noted American 
vsicist and Nobel Prize winner, the 
sratory is said to be the most com- 
» scientific research facility of its 
ne in the world. 





The Michelson Laboratory is virtual- 
ly self-sufficient. Air-conditioned and 
earthquake-resistant, it contains exten- 
sive facilities for all types of basic and 
applied research in physical and chem- 
ical science, aerophysics, mathematics, 
electronics, metallurgy, propulsion sys- 
tems for rockets and missiles, and fire- 
control and guidance systems. Research 
is under direction of Dr. L. T. E. 
Thompson. 


Measurement of Current Efficiency 
3 in Electrochemical Processes 


WASHINGTON, D. C.—According 
Technical Report 1154 of the Na- 

oe nal Bureau of Standards a new 
# hod for measurement of the current 
iciency of an electrochemical proc- 
/ @is1 has been developed by W. J. 
mer of the NBS in connection with 
ctrochemical studies of isotopes. The 
pthod is based on principles previous- 


mes of J utilized at the Bureau in the sepa- 


rd bul tion of natural isotopes by a tech- 
oo que known as countercurrent electro- 
),) (geration,? in which an imposed flow 
electrolyte through a packing in a 
“a rection opposite to ionic migration 
only emies back the slower moving ions of 
econ. wee heavier isotopes. 
Lin styl! Many electrochemical processes 
~~ Binultaneous reactions take place at an 
> 18 Use 
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Cell consists of a cathode compartment 
an anode compartment (B), sep- 
ted by glass wool packing (I) to pre- 
diffusion of electrolytic products 
one electrode to another. For a 
of current efficiency in the electrol- 
of uranyl chloride, the cell is first 
led with the electrolyte up to the level 
). A solution of hydrochloric acid is 
tn poured into the cathode compart- 
nt, forming a boundary with the urani- 
im chloride solution; this prevents con- 
mination of the electrolyte with reduced 


' Btoducts of the cloride which might 
“fl orm at the cathode. Finally, enough of 
iy ¢ chloride is added to fill the cell. As 
a lectrolysis proceeds, known concentra- 


r ons of hydrochloric acid and uranyl 
oride are added drop by drop to the 
athode and anode compartments respec- 








electrode. Where this occurs, the ratio 
of the number of equivalents of a sin- 
gle electrode product to the total pos- 
sible number is called the current ef- 
ficiency of the electrochemical process 
under investigation. Variations usually 
occur in ionic composition or concen- 
tration in the vicinity of the electrodes, 
due to electrolysis and ion transport. 
Because of such variations, precise val- 
ues of the current efficiency cannot be 
obtained, and the process cannot be 
carried on continuously with either 
constant. current efficiency or constant 
yield. 

For example, when a concentrated 
solution of brine is electrolyzed be- 
tween graphite electrodes, the over-all 
efficiency for the production of chlo- 




















tively, at such rates that the concentration 
and pH of the electrolyte remains» con- 
stant, the excess being automatically si- 
phoned off into the overflow (C). When 
the pH of the overflow becomes constant, 
indicating that the solution in the anode 
compartment has become saturated with 
chlorine gas, the gas in the anode is per- 
mitted to flow about for one-half hour 
through the tube (H) and the trap (E) 
to flush out all confined air. Samples of 
the gas are then slowly drawn into the 
evacuated pipette (D); at the same time 
the solution in the overflow is automati- 
cally drawn back into the anode compart- 
ment. The current efficiency of the proc- 
ess for the production of chlorine is de- 
termined from analysis of the collected 
gas by absorption in potassium hydroxide. 


rine, at first 98 percent, may drop to 
only 50 percent, with an attendant in- 
creased cost of production. 

The apparatus developed at the NBS 
consists essentially of a cell with flow- 
ing electrolyte, in which there is no net 
transfer of ions and in which the con- 
centration of the electrolyte is kept 
constant during the electrolysis. Cur- 
rent efficiency is thus maintained at 
the initial level. 

This apparatus has been used to de- 
termine current efficiency, for various 
concentrations of electrolyte, in the 
electrolysis of uranyl chloride. The 
process takes place within a U-shaped 
electrolytic cell consisting of vertical 
anode and cathode compartments sepa- 
rated by a horizontal tube containing 
a porous glass-wool packing of dia- 
phragm (see diagram). 

Since production of chlorine by elec- 
trolysis of uranyl chloride may thus be 
continued indefinitely under controlled 
conditions, the method might well be 
adapted to the production of gases, 
such as chlorine, hydrogen, deuterium, 
and oxygen, in lots of known purity. It 
is also expected that, with some me- 
chanical changes, these principles may 
be applied in the continuous refinement 
of metals and in electrolytic oxidation 
or reduction processes. 


details of this work are 


(1) Complete 
Hamer, Anodic 


given in a paper by W. J. 


current efficiency in the counterflow_ elec- 
trolysis of uranyl chloride solutions, J, Re- 
search NBS, Vol. 39, 1947, page 141. RP 
1817. 

(2) Isotope separation by countercurrent 


electromigration, NBS Technical News Bul- 
letin, 31, Vol. 31, 1947, page 49. 





Testing Weapons Under 


Stratosphere Conditions 


ABERDEEN PROVING GROUND, 
Md.—On May 17 the Army Ordnance 
Department dedicated, before high- 
ranking military personnel and some of 
the foremost scientists of this country, 
its new Stratospheric Facility for ac- 
tual firing tests of aircraft guns and 
ammunition under simulated atmos- 
pheric conditions encountered in com- 
bat flight. 

The new Stratospheric Facility, un- 
der construction since July 1945, is the 
largest firing chamber in the world 
capable of changes in temperature and 
atmospheric pressure from 70°F. and 
sea level pressure, at a simulated rate 
of climb of 5,000 feet per minute to 
50,000 ft. altitude and 70° below zero 
and a pressure of about 1.7 lbs./in.?. 
Descents can be simulated to speeds ap- 
proaching that of the speed of sound. 

Instruments record the velocity of 
each round from machine guns firing 
over a thousand rounds per minute. 
Temperature changes of fractions of a 
degree can be detected. Even the strains 
set up in the gun ports by the rapidly 
changing temperature are continuously 
recorded. High-speed movie cameras 
record the movement of the gun ports 
and can photograph the projectile in 
high-velocity flight. Rate of fire of these 
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weapons is measured by special instru- 
ments at any altitude from ground 
level to 50,000 ft. 


Effect of extreme cold on metals, 


fuels, lubricants and automotive parts 
can be determined in a section of this 
Facility which is capable of producing 
a temperature of 110° below zero. 


Magnetic Amplifiers Improved by New Alloy 


WASHINGTON, D.C.—Permenorm 
5000-Z, a magnetic alloy which will 
make possible revolutionary changes in 
the rectification of electric power and 
in magnetic amplifiers, has been repro- 
duced for the first time in the U.S. by 
scientists at the Naval Ordnance Lab- 
oratory, White Oak, Md. 

The alloy, resulting from a fusion 
of nickel and iron under an intricate 





Ss 


Naval Ord- 


PERMENORM — At 
nance Laboratory Miss Elizabeth 
Davis tests a magnetic-amplifier core 
(label attached) made of the amazing 
new alloy, Permenorm 5000-Z. (Offi- 
cial U. S. Navy Photograph.) 


heat-treating process, was first syn- 
thetized in 1943 in Germany. Unfin- 
ished samples found in Germany by 
allied technical missions were brought 
to the U. S. and distributed to govern- 
mental and industrial laboratories to 
be duplicated for American use. Al- 
though details of the process were 
available, the metal could not be suc- 
cessfully duplicated because of the in- 
tricate heat-treating process required. 
In addition to duplicating the Ger- 
man process, the Navy scientists devel- 
oped a more satisfactory process for 
adapting the material to modern mass 
production techniques, They showed 
also that it has important application 
in the fabrication of magnetic ampli- 
fiers. In this application it is possible 
to replace many of the complicated, del- 
icate and troublesome electron-tube 
amplifiers employed in guided missiles, 
fire-control equipment, and underwater 
ordnance. When used as replacement 
material for delicate electronic equip- 
ment, the alloy will make possible am- 
plifiers for Naval ordnance that are 
more rugged and better fitted to with- 
stand battle shocks and concussions. 
Credit for reproduction of the alloy 
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and its new applications goes to Dr. 
Gustaf W. Elmen and Mr. Edward A. 
Gaugler, physicists at the Naval Ord- 
nance Laboratory. Dr. Elmen, inventor 
of Permalloy and Perminvar, discov- 
ered the magnetic properties of pow- 
dered iron dust and of iron, nickel, and 
cobalt alloys, and succeeded in produc- 
ing a series of iron, nickel and cobalt 
alloys that are more easily magnetized 
and in other respects superior to iron 
and steel. He has been connected with 
the Naval Ordnance Laboratory since 
1942. Mr. Gaugler is chief of the Mag- 
netic Materials Laboratory of the 
Naval Ordnance Laboratory. 


Standards of Very 
Small Capacitance 


WASHINGTON, D.C.—In response 
to requests from manufacturers and 
users of electron tubes, the National 
Bureau of Standards has established 
standards and equipment for testing 
and certifying small fixed standards of 
capacitance ranging in value from 100 
down to 0.001 micromicrofarads. This 
work, under the direction of Dr. 
Charles Moon, has involved the devel- 
opment of a series of primary refer- 
ence standards and the construction of 
several fixed secondary standards and 
variable capacitors. For values below 
0.1 uuf, a new type of primary stand- 
ard capacitor has been designed, uti- 
lizing a principle which makes practical 
the construction of units having a ca- 
pacitance as small as may be desired. 

For capacitance below 1 uzf, use 
of the classical guard-ring design re- 
quires either that the diameter of the 
island be quite small or that the sepa- 
ration of the plates be very large. For 
this reason, a new type of guarded- 
electrode capacitor was developed for 
the range from 0.1 uxef down to 0.001 
uuf on the basis of a design suggested 
by Dr. F. B. Silsbee of the NBS. In 
the new capacitor the guarded elec- 
trode, instead of being coplanar with 
the guard ring as in the Kelvin type, 
is placed at the bottom of a cylindrical 
well of fixed depth below the surface 
of the guard. Fringing occurs, depend- 
ing on the depth of the well, so that 
only a fraction of the electric flux from 
the high-potential electrode reaches the 
measuring electrode. By increasing the 
depth of the well, the capacitance can 
be made as small as desired; at the 
same time the capacitor is of such di- 
mensions that it can be constructed and 
measured accurately. The construction 
of the guarded plate and of the high- 
voltage electrode is identical with that 
of the guard-ring capacitor. Actually, 
the standard guard-ring type can be 




























































































New type of guarded-electrode capacito; 
designed at the NBS. High-voltage ele 
trode E is held at a fixed distance from 
smaller measuring electrode F, which j; 
separated by a small gap from guard ring 
G. Increases in thickness of the additiona 
guard H, by reducing the flux to F, «& 
crease the measured capacitance to as |oy 
values as may be desired. Measuring ele 
trode is accurately centered in guard ring 
by Pyrex-glass collar J. Capacitance \ , 
computed from measurements of thi 
lengths a, c, and d, 


converted to the new design by add 
tion of a ring of suitable thicknes: 
with plane parallel sides and contair 
ing a central hole having a diamete 
equal to the diameter of the island plu 
the width of the gap. 

Formulas for computing the capaci: 
tance of both types of capacitors hay 
been derived by Dr. Chester Snow 
the NBS. In addition to the primary 
standards, several secondary standards 
have been built. 


Machine-tool 


yne nee 

Instrumentation theW 
PITTSBURGH, Pa.-—“Control” \ onic S 
the keynote of this year’s Westinghous e sim| 
Machine Tool Forum held in Buffa : 
N. Y., April 22nd and 23. Advances 1! The 
instrumentation were reported by nea bat at 


all speakers. Brief extracts from s0! 
of the technical papers follow: 





sembl 






In “Choosing D-c. Power Sources 
Machine Tools,” L. W. Herchenroed 
Industry Engineering Dep’t, Westing 
house Electric Corp., compared Ww! 
one another the three forms of conv 
sion equipment normally used on mé 
chine tools: the metallic rectifier, whic 
may be of the copper oxide or selenium 
type; the electronic rectifier; and t 
motor-generator set. 

“Each has certain advantages ant 
occasionally there is confusion as ! 
the proper equipment to use for a give! 
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Functional Parts Easily Accessible © 
“fin CAPACILOG, "Electronic Scriber’”’ “ 


Dne needs only to open the door 
f the Wheelco CAPACILOG “‘Elec- 
onic Scriber” to be impressed by 
e simplicity of its construction. 
The instrument is completely 
font accessible. The strip chart 
sembly (1) swings out to give 
sy access to central motor drive 
rminals (2), voltage selector plug 
) and terminal panel (4). The 


Se RECORDERS 


electronic chassis (5), like the in- 
dicator are plug-in drawer type. 
The vertical drive shaft (6) is sepa- 
rable by means of a unique flexible 
coupling (7).A backlash adjustment 
(8) is mounted on the Pen Carrier. 

These instrument refinements 
provide the ultimate in ease of 
maintenance and installation. To 


plant men the Capacilog represents 





the simplest and most economical 
system of measuring, controlling 
and recording process variables. Let 
us assist you in the selection of the 
proper measuring system and con- 
trol arrangement for your particu- 
lar application.Ask for BulletinC2-1 


WHEELCO INSTRUMENTS 
COMPANY 
833 W. Harrison St.,Chicago 7, Ill. 


LLCO ele CONTROLS 


COMBUSTION SAFEGUARDS 


CONTROLLERS 
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3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 


Write for Bulletin 


Avenue 
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CLEVELAND 


WHY BUY 
3 UNITS 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 








MANSFIELD & GREEN 


14 


application,” he said, “The problem 
can be simplified somewhat by reducing 
it to two parts: the first dealing with 
a general source of d-c. power for sol- 
enoids, magnetic chucks, etc.; and the 





KILOWATTS 


4 C a °) 





second dealing with d-c. ad). «.) 
speed drives.” He summarized 
tant parts of his discussion 
graph and two tables, which : 
lished herewith. 











TABLE I—D-C 






POWER SUPPLI 








Metallic Electronix ry 
Rectifier Rectifier . 


























Lowest Ex- Lowest for W 
Price cept Cases 230 Volts . 
to the Right % to 5 kw kw 
Installation cost 1 l 
Maintenance expense 1 9 
Vibration 1 1 
Voltage regulation 2 2 1 
Ease of voltage 2 2 
adjustment 
Present 
——— 
In the above 1, 2, 3 ratings, 1 is the mos ra for mo 
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TABLE II—D-C ADJUSTABLE SPEED DRIVES Seed 
difficul: 
Selenium Mototrol Adj. Voltage cotton 
: Constant torque 2 ] Quite 
Price . - unbiase 
Constant hp. l 2 
ae . ; ture te: 
Speed range 1 tol 40 to 1 16 t moistur 
Speed regulation 1 2 official 
Positive slowdown N No Y 
Smoothness of acceleration 1 4 
Power supply 1 1 2 
Vibration -———----— 
Motor 2 3 ; 
Constant torque Increased frame size Increase one frame size Standard 
Motor Size —_——_——— — S 
Constant hp, Standard Increase one frame size Standard 
Rheostat size 2 l 2 
Maintenance 1 9 9 
Installation cost 1 1 2 





In the above 1, 2, 3 ratings, 1 is the most favorable. 


“Oscillographic Performance Analy- 
sis of an Automatic Sharpening Ma- 
chine”? was reported in great detail by 
Frank A. Glassow, Application Engi- 
neer, Barber-Colman Co., who con- 
cluded: “Oscillographic measurements 
showed (1) that a separate switch 
originally used to de-energize the sol- 
enoid valve could be eliminated; (2) a 
more desirable design resulted when 
this operation was combined in one 
switch with the index drive mechanism 
control, in effect producing an elec- 
trical interlock; (3) the need for ear- 
lier actuation of the index drive mech- 
anism control switch; (4) information 
concerning the range over which the 
adjustable tripping cam could be set 
without impairing operation for the 
range between 40° right and left hel- 
ices and 4 to 26 notch index plates at 
all speeds of operation. The use of 
position indicating contacts on the ma- 
chine mechanism avoided the need of 
accurate resistors and constant voltage 
in the oscillograph element circuits and 
required only that the oscillogram time 
scale be accurate.” 


Longest (18-page pre-print) and 
broadest-tone paper presented at the 
Forum was “Turning Points in the 
Metal-working Industry” by Myron 8. 


Curtis, Assistant Director of Engineer. © 

ing, Warner & Swasey Co., whose in 
opening theme was “We think that & 
production is the only salvation of any 
civilization.” He insisted that there are 

only two ways to increase production, 

to increase the productivity of the in- 
dividual—either by having him work 

harder and produce more per hour as 

a result of his direct labor, or to pro- 


vide him with tools of increased pro- I Swipped 

ductivity, so that, with the same —& imertedi 
minal b« 

amount of work, he will produce more J for crim 

goods. The American way has always 

been to create more wealth, and pro- P 


vide a better standard of living fo! i 
its workers, by providing more, bette! 
and more efficient tools than other na- F 






tions have. ; 
“The productive capacity of any ma FF 
chine tool is controlled by two majo: I 
factors. These are: machining time ani & Do y 
handling time—the time required to : 
© electrice 
load and unload the workpiece, t © method. 
change speeds, bring the tools int? BP enteg « 
position, etc. Attention must be given 
to both of these factors. Every 
“Speed seems to have an overpowe!- Invest 
ing attraction to us Americans, so let BR Write, » 
us look into the question of cutting 
speeds,” said Mr. Curtis, who ana 
lyzed several problems and concluded 
“We have proved to our own satis F.M 
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MOISTURE 
TESTING 


Present your moisture problems to Seedburo .. . headquarters 





study and recommendations. 


moisture tester is fast, accurate, easy to use. Calibrated against 
official oven methods. 


744 CONVERSE 
BUILDING 
CHICAGO 6, 


com Fay ILLINOIS 


EQUIPMENT 











_ VO 25% 10 25% 
LOWER 
INSTALLED COST 









ineer- 
whose 









that 
f any 
e are 
ction, 
1e in- 
work 
ur as 
| pro- Hyer oy 
pro- esed we erminals in 
same inserted in ter- —s" 
minal borrel 
more [BP for crimping. 
ways 
pro i, 
a AMP 
te, x Pre-insulated 
Terminals and Connectors 
ma Automatically Applied 
140! (Fully protected by U. S. Patent #2410321) 
av Do you realize that you can produce fully insulated, uniform 
* electrical connections FASTER and CHEAPER than by any other 
fie method—with the exclusive AMP Automatic Machines and pat- 
"ai ented “Plasti-Grip” pre-insulated terminals in strip form. 
| Every connection so made is completely identical! 
wel: Investigate AMP Automatic Pre-Insulated Solderless Wiring! 
) let RS Write, wire or phone today! 
ting 
ana: fe AIRCRAFT-MARINE PRODUCTS INC. 
led: 1506 North 4th Street, Harrisburg, Pa. 
— Sole Canadian Representative: 
atis: FF F. Manley & Sons, Lid., 82 Adelaide St., E., Toronto, Ont., Canada 


ap RS piper os, 


for moisture testing “know how” since 1912. No charge for 


Seedburo technical men have solved moisture analysis 
——— [difficulties related to grains, nuts, dehydrated foods, cocoa, 
tage cotton linters, silica gel, zeolite and numerous other products. 
> Quite likely they can help you. Their recommendations are 
unbiased because Seedburo handles a wide selection of mois- 
ture testers—one for every need. The Steinlite one minute 


Kester 
dependability 


reduces 


soldering costs! y 


LABORATORY CONTROLLED 





Watch the work flow when 
Kester Cored Solders are applied to 
your soldering operations. Kester 
Cored Solders are made to rigid speci- 
fications and can be depended upon to 


give uniform results every time. 


There is a Kester “Special- 
ized” Core Solder in strand size, type 
of flux, and alloy to fit your needs. 
Consult our Technical Service Depart- 


ment on any soldering problem. 


4 
-—ee meee 
ss 


KESTER 


KESTER SOLDER COMPANY 
4216 Wrightwood Avenue, 
Chicago 39, Illinois 


Factories also at 
Newark, New Jersey - 
Brantford, Canada 


SOLDER 
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For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet... Free on request. 











TEST YOUR 
MAGNETIC CIRCUITS 





RAWSON FLUXMETER 
TYPE 504 


The only portable fluxmeter available 
which returns rapidly to zero when a singie 
button is depressed. Simple and fast in op- 
eration. Convenient and light in weight. 

Not limited to a single type of measure- 
ment. Has universal application for labora- 
tories or production. Measures strength of 
magnets and electromagnets, permeability 
and hysteresis loops for iron and steel, total 
flux lines in circuit, flux lines developed in 
air gap, etc. 

Has a mechanical clamp to protect the 
pivots and jewels when in transit. 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 POTTER STREET, CAMBRIDGE 42, MASS. 
Representatives 


NEW YORK CITY 
LOS ANGELES 


CHICAGO 








STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 


Immediate and intelligent attention will 
be given to your inquiries on all industrial 
speed measurement problems. Drop us a 
line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 
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faction that not only is high s 
greatest enemy of tool life, ut . 
many cases it is responsible f.» |, 
production by _ increasing 
time or floor-to-floor time. 

“The greatest advance in pr ductiy, 
efficiency was shown at the aching 
Tool Show in the attention which had 
been paid to the reduction of |andling 
time, in its broadest sense, anc rightly 
so. We have found that the ap)licatio, 
of electric control whereby various 
handling operations such as sping) 
speed changes, etc., previously done 
manually, are now done automatically 
increases the production efficiency of 
the machine from 30% up, as against 
an increase in production efficiency of 
3% to 10% by having the exact cut: 
ting speed. 

“These various machine functions 
can be accomplished mechanically, elec. 
trically or hydraulically, or a combina. 
tion of methods. Be wary of the pro- 
ponent who claims that hydraulics jg 
the only solution, or the one who says 
that everything should be done electyi- 
cally. As a matter of fact, there is q 
growing tendency to use a combination 
of methods, taking advantage of the 
good qualities of each.” 









































































“A Recent Development in Auto 
matic Lathe Control,” by E. P. Bullard, 
III, The Bullard Co., began with a gen- 
eral engineering discussion of a nev 
3-spindle automatic lathe developed t 
meet the need for a machine capab| 
of automatically performing, with : 
minimum of special tooling, the large 
variety of turning operations normall 
done on a standard engine lathe. Ex. 
tracts from the section on automati 
control: | 

“An analysis of the functions per. 
formed by the man in operating any 
type of device, whether it be a lathe 
an electric typewriter, or an automo- 
bile, shows that he must have three 
distinct abilities: (1) The ability t 
know what to do, including the se- 
quence in which it must be done; (2) 
The ability to know where to do it i 
relation to other operations being per- 
formed; (3) The ability to perform 
simple mechanical motions, for without 
this power, knowledge itself can in! 
way change the speed of a lathe spir- 
dle, or cause an automobile to turn 4 
corner. It must be emphasized that, th 
power to perform the simple mechan: 
cal motions must come from the mar 
himself, and not from the mechanist 
he is operating, since only by actus 
muscular movement, no matter hi 
slight, is man able to transfer hi 
thoughts. 

“The Man-Au-Trol, which meals 
manual and automatic control, was (¢ 
veloped to provide a control for av! 
mechanism similar to that supplied 
the man. The device consists of thre 
fundamental parts, each of which sup 
plies one of the abilities referred 
above: (1) The function control drum, 
on which a pattern of any desired 
quence of functions of which the m NE! 
chine is inherently capable, may 
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PREMIER DIALS, 
PANELS & PLATES 


What counts, sales-wise, is 
what your customer sees. 
What gets the attention for 
Premier Metal Products, 
quality-wise, is their sharp- 
ness and clarity . . . close 
tolerances . . . rich colors 
and baked-in finishes. Let us 
tell you how these qualities 
can add important sales- 


appeal to your products. 


Etched & Lithographed on: 


® Aluminum © Brass 
® Bronze ® Copper 
® Monel ® Nickel Silver 


® Stainless Steel 


WRITE FOR BULLETIN 





_ NEW YORK 


Metal Etching Company | 
AND C 








Quality Products for Over 35 Years 
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ermopiles 


For many years the thermopile has 
} been the accepted instrument for meas- 
| uring Radiant Heat from Radiant Heaters 
i at the American Gas Association Testing 
Laboratory in Cleveland, Ohio. Since 
1930, when Vandaveer first described his 
work in this field,* an Eppley thermopile 
has been used for this purpose in hun- 
dreds of tests and the results have been 
consistent and accurate to within 1 per 
cent. 

This is but one of many applications in 
the field of radiant energy measurements 
for which Eppley Thermopiles are ideally 
suited. They may be obtained with win- 
dows of different materials, and various 
types of black are available for receiver 
coatings. 

All Eppley Thermopiles are supplied 
with a certificate of calibration, this 
calibration being made against a Stand- 
ard Lamp from the National Bureau of 
Standards. 

If you have a problem involving the 
measurement of radiant energy we invite 
you to write us, describing your problem 
in as much detail as possible. We will 
be glad to make recommendations and 
there will be no obligation. 
*Vandaveer, Industrial & Engineering 
Chemistry, Vol. 22, page 596, June 1930. 






















EPPLEY LABORATORY, 


SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A. 

















An Improved 


MANOMETER 
CHECK VALVE 









This unit more 
than repays its cost 
by preventing loss 
of indicating fluid 
and saving labor 
in re-servicing 
equipment. It also 
protects the mano- 
meter against high 
pressure surges. 


Fabricated of stain- 
less steel the Float 
Check Valve may 
be used with any 
Meriam indicating 
fluid. It is 4” high, 
1-1/8” in diameter and is designed for 
100 psi maximum line pressure. It is in- 
stalled in a vertical position at the top of 
the manometer column to be protected. 


Known as Model M-104, this Check 
Valve is the result of many years’ devel- 
opment. It has been thoroughly tested 
and proven. Patent is pending. It is in 
keeping with Meriam high standards of 
accuracy and dependability and fills a 
definite need. May we send you com- 
plete information and prices? 


THE MERIAM INSTRUMENT CO. 


10958 MADISON AVENUE e CLEVELAND 2, OHIO 


Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
In Canada: Peacock Bros., Ltd., Montreal 


MERIAM : 


. ns Teuments 


TABLI 19 


“i ms = | 
















June 1948—Instruments—Page 549 






Fairchild 
Pre n Linear Potentiometer 


POTENTIOMETER 
PERFORMANCE 
THAT EXCEEDS 
SPECIFICATIONS 


Specifications covering Fairchild Type 748 Linear Potentiometers guar- 
antee a service life of more than 1,000,000 cycles at 30 rpm and 
linearity of .1%—yet laboratory tests have revealed a service life of 
several million cycles at 100 rpm with the original linearity tolerance 


increasing to only .15%! 


This amazing performance stems from Fairchild’s exclusive design and 
precisionized skills that provide just the right contact materials, the right 
resistance wire—and the exact adjustment of wiper arm pressure. 

For further information on the only precision potentiometers that 
offer a service life of over 1,000,000 cycles with sustained accuracy 
address: Dept. J, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


. ae y 
ONY bata 
. Atet(stith tar CAMERA 


AND INSTRUMENT CORPORATION 





PYRO opricat PrnOmerER 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 


READING, sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
eial “FOUNDRY 
TYPE” and “Univer- 
sa! TRIPLE RANGE” 
have, in addition to 
etandard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten Iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 6000" #. 


Dae oo FERS Cott, Radiation, Surface 
and Immersion Pyrometers on request. 


THE PYROMETER INSTRUMENT 60. 
Plant & Lab 
BERGENFIELD 4, NEW JERSEY 
im Canada, Sales and Repair Laboratory: 
Dominion Flew Meter Company Limited 
Torente and Montreal 
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High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
Burgess A.M. Power 
Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
high as 100 amperes, 
at approximately 1.4 
volts! 

A. M. Units are 
packed dry and acti- 
vated with water . 
once activated they 


New Burgess 
A.M. Power Unit 


may be efficiently discharged at tempera- 
tures as low as —60°F. and as high as 
+150°F.! Write Dept. AM for full in- 
formation on standard and special types. 


| take place. 


| the operator, 
| gears and clutches with whi 
| chine is provided. 


set up. The function contro] 
determines what functions t} 
is to perform, and in what 
(2) The function stop dogs a 
ant switches, which may b 
to determine where a func 
(3) A hydraulic 
trical system provide the ; 
responding to the muscular 
to engage tl 


“The controls are group 
right of the 3-spindle lathe 


| tioned above, and consist of 


at the top which control the 


| the slide and the saddle; 
| choose either manual or autom: 


trol; and, in the case of manual 


| trol, hand feed and travers 
| and a rheostat for speed c 


tachometer gives direct speed reading 
“Three foot treadles, one 


tor Fac! 


| spindle, leave the operator’s hands fy 
| during loading and unloading. As ¢ 
| treadle is pressed, hydraulic presgy 


first pulls the centers together uy 


| the work is picked up, then activat, 


hydraulic drivers which grip the 


| under uniform pressure.” 


In discussing “The Application , 


| Instruments to the Machine-tool Indy 
| try,” Roy J. Teetsell, Instrument Sy 


cialist, Westinghouse Electric 1 
declared that for adequate applicatig oN 


| “instruments must be placed directly 
| the point from which the machine 


operated, and the current consumpt 


| power, speed and other operating fa 


tors, must be under direct observat 


| of the machine-tool operator.” 


“Instruments cut down unit lal 


| costs. The hard-to-get skilled operat 
| can get by with little instrumentati 
| but with adequate instrumentation t 


skilled.can do a more efficient job 4 
the semi-skilled can often perform ti 
same job and just as well. 

“Furthermore, instruments serv 
a ready indication as to whether orn 
the set-up man or operator is using th 
machine at its maximum utility. 

“Electrical instruments being used } 
machine builders are: 

“(1) Miniature panel type instr 
ments are commonly used where spa 
is at a premium. 

“(2) Switchboard instruments—Th 
414” square case with circular scale! 
becoming more popular. 

“(3) Socket type instruments, us 
where there is no space for a pa 
near the machine. One type of rect 
tacle consists of a die cast ring desigié 
for mounting as part of the machim 
tool itself. A circular-chart recort 
and a watthour meter are made ti 
will plug in this socket; also a jack! 
permit the use of portable test inst! 
ments. 

“(4) Tachometer — A-c. 
generators used with rectifier type! 
struments are replacing the d-c. 
tachometers because there are no brus 
es or commutator to maintain. 

Some practical applications o/ 


tachometé 


inst 
ynst 
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a5 Faia: PRACTICAL, CHACE BIMETAL 
ction ee ~ reo) AYAIN ILA be PLAYS DUAL ROLE IN 


lever ¢ 


tie cfm ~ | and Economical * BIRTMAN’S 


ual co 
lever S Ss 

ntrol, J IZE 
reading 
lor ea¢ HAYS offers a complete line of pointer 
nds fre type draft gages designed to fit every need and every budget. 
As ¢a No longer is it necessary to buy a large gage when a small 
we ‘ one is available that will serve quite as well or better. No longer 
pressu need you try to make one size gage handle all drafts. 

er unt All these gages have the famous Hays slack diaphragm unit 
activate for ranges of draft or pressure from O to 120 inches of water. 


For ranges above 100 inches, Bourdon Tubes are used. For full 
description of these better gages, in all sizes and ranges, send 
for Bulletin 45-667. 
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No. 16 A Product of Birtman Electric Company, Chicago, IIL 





*, Sapien ee 


In the new Model 6240 “Synchromatic” Iron, 


yperat 
ntatic 
tion t 
job ay 


rm ty 


typical uses of Chace Thermostatic Bimetal are illus- 
trated. A patented feature is the synchronization 


Often Pays Back of the internal thermostat and the heat indicator 
Its Cost 3 to 6 Times a Year 


¥ OVER-HEATING Manufactured by Birtman Electric Company, two 


in one dial, through an internal control linkage. 


erve 4 ~— cle — The exposed mechanism shows how synchroniza- 
r or ng ; _ 99 tion of the two elements is obtained. Thumb control 
ing Widely used for Water knob “A” is geared to the fabric selection pointer 
y. Heaters, Industrial Processes iy : : 
visible in small photo. It also restricts movement of 
used - and by makers of machines ; Site 
a requiring a simple depend- temperature regulating element ''B” and regulates 
<n chal = able control. the heat in the plate. Temperature _indicatin 
Inst! g 
e spat WRITE FOR CIRCULAR 2511 element ‘'C” reacts to plate temperature and 
wie rotates shaft "D” to which vari-colored dial is at- 
Powers Regulator Co tached. When yellow background reaches pointer, 
2794 Greentow fee. C2 .e heat is correct; too hot and too cold are indicated 
' Offices in 47 Cities by red and green areas. (The internal linkage 
! See Your Phone Book mechanism has been omitted for clarity). 
recel ' : : : 
asigt FOR LIQUIDS OR AIR Again, as in many other heat responsive devices 
aching : : where temperature control is vital, Chace Thermo- 


oo CONTROLS HEATING static Bimetal is specified as the actuating element. 
le th 4 OR COOLING MEDIUMS 


: POWERS 


ELF-OPERATING 
Gin compa ee ORE Thermostatic Bimetals 


‘rertiecricity REGULATOR 
| ectricity | 1609 BEARD AVE. + DETROIT 9, MICH 
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Measure 


AIR 
VELOCITIES rom 


10 to 600 Feet per Minute 
with the 


SPRINCO, 


KATA 
THERMOMETER 





KIT 


Accurate — Inexpensive 






For velocities of 600 feet per minute or less, the 
PRINCO Kata Thermometer Kit offers the advantages 
of accuracy, simplicity and low cost. Because it func- 
tions by the cooling action of moving air on the sensi- 
tive thermometer bulb, velocity indication is independ- 
ent of the direction of the air stream, even if that 
direction is changing rapidly. 

The PRINCO Kata Thermometer is especially effec- 
tive for velocities under 100 feet per minute, so diffi- 
cult to determine accurately by ordinary methods. 


Write for descriptive literature and prices 


PRECISION 


THERMOMETEN & INSTRUMENT, COMPANY 


f 
' 
; 


> 


CISIOM IMSTRUMENTS FOR impusTer 


1437 Brandywine Street + Philadelphia 30, Pa. 








POTENTIOMETER 


Solve remote control and remote indicat- 
ing problems by adapting Microtorque 
Potentiometers to your particuler needs. 
Microtorque Potentiometers can be con- 
nected directly to your present gages and 
indicators by a simple yoke adaptation to 
the instrument pointer, and used to operate 
directly recorder controllers, oscillographs, 
telemetering circuits, etc. 


Input forave less thon 
.003 ox. in. Size 
x1" Weight less 
thon % o:. 





/ Giannini 


Page 552—Insiruments—Vol. 21 


MICROTORQUE 





Engelhard Recorders 





This is the new flush mounting case for the 
well known Engelhard Direct Deflection Indi- 
cator-Recorder. Ic was shown for the first time 
at the recent Chemical Show in New York and 
received wide approval. 


It is now possible to use this instrument on 
panel type construction control boards, and be 
harmonious in looks with other necessary units. 


The outside is finished in fine grain black 
wrinkle, and the interior is illuminated by 
means of a fluorescent light. Construction is 
reinforced steel. 


Bulletin #800 for CO2 
Bulletin 2400 for Pyrometry 


CHARLES ENGELHARD, INC. 


| 900 Passaic Ave. East Newark, N. J. 





| of equipment to a job, and greatly x 


| their necessary auxiliaries keep test 





ments on machine-tools desc j}, 
Mr. Teetsell were: (1) L 
panel-type a-c. ammeter is 
brated in hp.; (2) automat 
with switchboard ammeter ca 
percent load; (3) Variable-s; 
lathe using a tachometer [se 
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“Important to machine-tool field: Re 
as well as to efficient plant manag in 
ment, are proper test instruments. | Pr 
important, too, that these test inst of 
ments be as self-contained and as { 9 
ible as possible. te 

“(1) The a-c. industrial analyz 


a compact, light-weight, and du 
unit combining all of the instrument 
necessary for a-c. testing, checking a) 
installation work in industrial plant 
It eliminates time lost in selecting 
gathering and carrying of a multitud 














duces connecting and set-up time. 
“(2) The d-c. industrial analyzer 
a companion to the a-c. analyzer a: 
in general performs the same functi 
“(3) A-c. and d-c. test set, pocke 
size, with a-c. and d-c. voltage a 
current ranges and ohm scales. 
“(4) Often a single self-containe 
ammeter having full-scale ratings 
2 to 200 amperes is found to be th 
most universal instrument for loz 
current measurements. With it a tri 
range voltmeter will often suffice. 
“(5) Recording instruments, round 
or strip-chart type. For maximum uti 
ity a general-utility wattmeter whic 
can be used on either a.c. or d.c., hav 
ing a triple voltage range of 115, 2) 
and 575 volts, and a 5-ampere currel 
coil which can be used with either th 
5-ampere secondary of a current trans 
former, or a 100-millivolt shunt, | 
recommended 
“These five types of instruments an 















































strument requirements to a minimum 
and at the same time provide the rg! 
instrument to do the job. 

“Going a step further toward maw 
mum plant efficiency, we could fir 
that instrumentation might well se™ 
industry as a real gage of productivilj 
if instrument readings are brought " 
a central supervisory point. For a ™ 
chine tool, instruments can be an abs 
lute index of (1) intervals betwe 
work operation, or (2) down time f 
repairs and adjustment, (3) check 0 
machine operation, (4) a comple 
graphic picture of a day’s work, 
a graphic record of a first run oper 
tion or an operation that does " 






















































MARSHALL 
CONTROL 
PANEL 


STANDARD FOR TESTING OTHER GAUGES 


eld me Recognized as the standard for testing pressure read- 
Manag, ings with dead weight accuracy, Heise Extreme 
its. It j Precision Gauges provide the quickest reliable way FOR 
instry of testing: (1) new ordinary gauges, (2) inspector's 
as fi gauges, (3) for faster results where dead weight * 
testers have been used. 
lyze RANGE FROM 0-15 TO 0-20,000 
durat MMR. 6 occ g vce ees ese 151.80 
rument Sa” DIAL ........- 172.80 & 165.60 
cing al tT ME 5 0 64.0 0-0 00 201.20 & 194.00 
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c.. hav Leading industrial research labora- 
15. 25 tories use the Marshall Furnace 


























curren where accuracy and temperature 
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uniformity are essential. Accurate 





and uniform tensile, fatigue, creep 


or stress-strain-rupture tests are 





nts ang readily made with the Marshall Fur- 


test in 
nimu 
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nace and the Marshall Controller. 






Marshall Equipment is readily 
adapted to many laboratory appli- 


cations where flexible, accurate and 
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uniform temperature control is re- 





quired. Marshall Equipment is 






capable of accurate temperature 


control within £1° F, 


FOR MORE INFORMATION, SEND FOR ILLUSTRATED TECHNICAL FOLDER 


L.H. MARSHALL CO. 














TIMERS: STANDARD LINE AND SPECIAL 
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Cc 


30 20 


40 


Especially made for use 
where a mercury thermom- 
eter, in the strong magnetic 
field, would register im- 
properly or a broken mer- 
cury thermometer would 


70 


0” 8 70° 60 50 40° 40 262” 


be a hazard to machinery. 
FOR USE ON 

“4 buss bars, heavy current, 

strong magnetic fields, high 

©] voltage. Also on stationary 

parts of generators, on 


windings, etc. 


Established for nearly a 
half century — specializing 
in manufacturing the high- 
est possible grade of indi- 
cating and controlling in- 
struments for Industry and 
Laboratory Processes, 


If we do not have a stock 
item for your purpose, we 
can design an instrument 
for your specialized need. 


REPAIRS 


We maintain a complete 
department for repair and 
reconditioning all makes of 
thermometers. After recon- 
ditioning, instruments carry 
same guarantee as the 
original new equipment. 


SEND FOR 
CATALOG 


40 


50 

















THE 


PHILADELPHIA 
THERMOMETER CO. 


6th & CAYUGA STREETS 


PHILADELPHIA 40, PA. 
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| 
| 


occur too frequently, which can be of 
value in the immediate or distant fu- 
ture. 
|others more complex and necessarily 


Some installations are simple; 


| would have to be done gradually. 





“We know from past experience in 


other industries how once instruments 
began to be used, the results justified 
their increased use many times over. 
With these thoughts in mind it can 
| be predicted that electrical measuring 
instruments will soon become the eyes 
of the machine-tool industry.” 


“Electrification of a Tracer-controlled 
Milling Machine” was discussed by J. J. 
Jaeger, Electrical 
Whitney Div., Niles Bement-Pond Co., 


Engineer, Pratt 


|who said that the vast scope of work 


| presented to this type of machine for 


| Kellering calls for a control system 


capable of simple selection of the varied 
modes of operation demanded. The par- 
ticular machine he discussed was crea- 
ted to Keller the large stamping and 
forming dies of the automotive body 
industry. It can cover a die area 5 feet 


| by 14 feet in a single set-up. It is not 


unusual for a die to weigh 50 tons, 


| which is the approximate weight of the 








complete machine. 


“The fundamental Keller tracer con- 


trol,” said Mr. Jaeger, “is extremely 


& 






simple and reliable and can ea 
serviced by the average shop ; 
nance personnel. Depending on | 
and speed of operation of the n 
over-all profiling accuracy of ; 
tion is from 0.002” to 0.008” { 
three-dimensional work from 0. 
0.015”, The accuracy of repet 
substantially better. These fig n- 
clude all normal errors of m han. 
and spring. It is also important + 
realize that on the size machi: 
consideration the limitation of a 
is more often the wood or ; 
models. 


From “Electronic Lathe ( 
by Kermit T. Kuch, Vice Pre 
Engineering, The Monarch 
Tool Co.: 

“During recent years it was prac. 
tically impossible for electrical many. 
facturers to devote any great amount 
of time to the individual requirements 
of certain user applications. 

“The only unit small enough to fit 
the space available in the toolmaker’s 
lathe employed single-phase, full-wave 
rectification. The reserve needed to ac- 
celerate the spindle, as well as to take 
care of occasional overloads, simply 
was not. present. The bulky piece of 
equipment utilized every available bit 


{ rols” 
dent a 
Machine 
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EDW.L. BROWN ‘||| 
POLYMER CORP.LTD 
SARNIA, ONTARIO 

CANADA 















Instruments pays $5.00 for each idea used. 
be acknowledged in the cartoon unless we are specifically requested not to do so. 
Address Cartoon Dep't, Instruments, 1125 Wolfendale St., Pittsburgh 12, Pa. 


Sender’s name and company affiliation w! 

















MARVON gS 
PLAGE DIMEMMEIONAL’S NEW NC-183 RECEIVER! 
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National’s new NC-183 Receiver is designed particularly for discriminating 
radio operators . . . men who appreciate quality of performance .. . engineering 
skill. 

Every demand was made by the National Company that components used in 
this brilliant, new receiver be consistent with their established reputation for 
building fine communications receivers. 

The Marion Electrical Instrument Company designed a special S-Meter for 
the NC-183 to answer National’s demand for quality . . . radio operators’ 
demand for an accurate, dependable means of measuring and logging signals 
being received. 

This “special” has an unbreakable plexiglass, anti-static coated window and 
Marion engineered dial illumination that eliminates the two principal draw- 
backs of conventional dial lighting .. . 

A transparent lucite cavity for the bulb seals the delicate mechanism from 
dust drawn in by thermal currents and prevents insertion of oversized replace- 
ment bulbs which often damage the meter movement. 

In addition, this ‘“S-Meter” incorporates a special zero set in the back, in 
addition to a dust seal and other features available in all Marion Standard 
Electrical Indicating Instruments. 

Let Marion give your product salient selling points . . . through 
instruments, tailored to fit the job . . . consistent with your policy of quality. 


THE NAME “MARION” MEANS THE “MOST” IN METERS 
ae |\Write for complete information. 


Bile MARION ELECTRICAL 
— INSTRUMENT COMPANY 


line of 
standard electrical : Manchester, New Hampshire 


indicating instruments. 


“special” 





EN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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AC -60~ - 400~ 
DATA TRANSMISSION SYSTEMS 








ESTABLISHED 
wes 





GENERATORS (Transmitters) 


MOTORS and DIFFERENTIALS 
(Mechanical Indication) 


CONTROL TRANSFORMERS 
(Electrical Indication) 


PRECISION BUILT 

UNSURPASSED ACCURACY 
RUGGED CONSTRUCTION 
SERVICE SPECIFICATIONS 


Complete Descriptive Literature on Request 


FORD INSTRUMENT CO., INC. 


DIVISION OF THE SPERRY CORPORATION 
31-10 THOMSON AVENUE 
LONG ISLAND CITY 1, N. Y. 








FRACTIONAL H.P. 
SERVO MOTORS 


DEFLECTION COILS 


MECHANICAL 
PDIFFERENTIALS 


PINTEGRATORS 
PRESOLVERS 
PMULTIPLIERS 
PINTERMITTENTS 
PCOMPUTERS 




















HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamsice 2, N.Y. 














High precision OPTICAL PARTS 
for Research, Development 
or Production. 

o 
PARABOLIC or SPHERICAL 
Mirrors. 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

* 

Natural or Synthetic 
CRYSTAL OPTICS. 

a 
Complete optical 
INSTRUMENTS. 

a 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 








of space in the base of th 
was divided into a number o{ 
mounted separately which, 
introduced assembly and n 
difficulties. 

“Another unit, employ; 
phase rectification, was qu 
provement electrically, but 
that it had to be housed in 
control cabinet which alm: é 
that of the lathe, and natu; 
substantial price was not mics; 

“Our electrical engineers depida, 
try their own luck at developing a + 







































XECUT! 
INT I 


control for this application. Th, f The E: 
attempt was made with two mercy, t = 
| - , 


vapor tubes having a maximun 


ratigiind the 
of 12 amperes, but operating tem) 


Pnd an 


ature limits of these tubes were ,™ommitt 
narrow. When a 16-ampere xenon-f)e" ao 
tube became available, our circ oa a 
were immediately modified to em, 

these tubes and a new unit was , EMBER 
under test which, after a few mont per ov 
of further refinement, resulted jy ; be 


control we have today. To make tnd have 
unit accessible for maintenance, ™phairma 
: utline 
chassis was mounted on a roller-bedlbiich 
ing suspension so the entire unit coullfournal - 
be rolled out from the machine base fhe ety 
"y : sked. A 
“Far from feeling that we hg o een 
reached the ultimate in the design allor has 
application of electronic controls to ojmhen ne 
turning machines, we are daily becogif The P 
ing more convinced that there see 
great deal more which can be dolly goutt 
with them than has yet bee imbach 
tempted.” 2, Pa. ; 
E cts Div 
Road, S 
6554 Pi 
ell, P. 
van Ane 
Bldg., C 
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We get accuracy in our rotameters BGA Mr 
by striving for it—and paying for STATIC. 
it. No “rubber-stamp” calibr ations Raven 
are acceptable to us. Each direct annen 
reading meter is calibrated by t uilt a 
most careful methods for the cor ospital 
ditions under which it will operat levice a 
and an individual capacity sca Dr. Paul 
engraved for it in our own plant epartm 
Consequently, our customers fedical 
finding our rotameters more accu The d 
rate. If you want flow rate meas lar 

uring accuracy, try the Full-View » $5 cl 
Rotameter with Safety Shielding . - ve 
Write for Bulletin No, 20 to e dang 
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General News 

xpCUTIVE COMMITTEE MEETS IN 

AINT LOUIS 

The Executive Committee met in St, Lou- 
at the Hotel Jefferson on April 24, 1948. 
he Recommended Practices Committee 
md the Finance Committee met on the 
bnd and 28rd, reported to the Executive 
iommittee briefly and continued work on 
e 24th. No reports are out yet on the 
ork accomplished by these groups but they 
ay be available in time for the July issue, 
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EMBERSHIP AND SECTIONS COMMITTEES 
Since the duties of these two committees 
erlapped, the Executive Committee in 
anuary 1948, decided to combine the two 
nd have the same personnel do both jobs. 


t 
hairman J. B. McMahon has prepared an 


+ 


iis utline of the duties ‘of his committees, 
JNCY-Dedi hich expands the one published in the 
Unit coufMournal for March 1948 and tries to answer 
ne basefmhe tough questions these men will be 
we he sked. A tentative division of the sections 
‘i “Mas been made and each committee mem- 










esign 
‘ols to 
ly bec 


1ere 


be d 


been 





: (0 


E, Pi 





a 


or has a list of nearby sections to assist 
hen needed. 


The personnel is: 


Flow 
Exline, 


of these committees 
hairman, J. B. McMahon, Republic 
feters, Chicago, Illinois; Paul G. 
10 South Troost St., Tulsa 5, Okla.: Richard 
imbach, 1117 Wolfendale St., Pittsburgh 
2, Pa.; Nelson Gildersieeve, Special Prod- 
cts Div., General Electric Co., One River 
Road, Schenectady, N. Y.: H. H. Barnum, 
6554 Pierson, Detroit 19, Mich.: J. H. Got- 
ell, P. O. Box 1807, Tulsa 1, Okla.: Yeat- 
an Anderson, Foxboro Co., 607 American 
Bidg., Cincinnati 2, O.; Henry Schmitt, 
Brown Instrument Co., 4482 Wayne Ave., 
Philadelphia 44, Pa.; R. E. Hansen, Leeds 
Northrup Co., 718 Petroleum Bldg., Hous- 


m, Texas; Dr. A. O. Beckman, National 
echnical Laboratory, South Pasadena, 
alif.; T. BE. Bell, Republic Flow Meters 


0, 150 Nassau Street, N. W., Atlanta. 
a.; M. 8. Jacobs, M. S. Jacobs and Asso- 
iates, 802 Bessemer Bldg., Pittsburgh, Pa. 


ELP FOR THOSE ORGANIZING 

‘EW SECTIONS 

Out of the experience of the past few 
ears, the Sections Committee has available 
write-up entitled “Suggestions on Organ- 
zing A Local Section of The Instrument 
oclety of America.”” Prepared by Chair- 
ian J. B, McMahon, copies can be obtained 
y writing to him at Republic Flow Meters, 
hicago, Illinois, For those groups plan- 
ing to organize or convert into an ISA 
ection, this write-up should prove helpful 
nd eliminate many of the pitfalls that 
metimes slow up a new section 


SA MEMBER DESIGNS ALARM FOR 
PTATIC IN OPERATING ROOMS 
Raymond CC. Webster, a member of the 
ansas City Section, has designed and 
uilt a device to warn of excess static in 
ospital operating rooms. He fashioned the 
evice according to conditions outlined by 
Pr. Paul H. Lorhan, of the anesthesiology 
epartment of the University of Kansas 
fedical Center. 

The device is about the size of a small 
larm clock and emits a buzing sound when 
atic voltage rises to about 2000, although 
¢ danger point, where a spark is believed 
minent is 4000. While the danger of 
eath from a spark igniting the ether- 
xyzen mixture in a patient’s lungs is re- 
ote, such accidents have happened, ‘and 
Octors attending a meeting of the Amzeri- 
n Society of anesthesiologists in Kansas 








Editor, H. L. HILDENBRAND, Box 35, Onarga, Illinois 


I.S.A. National Oftice, 


1.S.A. 


Paul G. Exline, Pres. 
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City on April 5, 1948, were much interested 
in the new protective device. 
From The Kansas City Star. 

CALENDAR OF EVENTS 

The calendar is being discontinued for 
the summer, Only a few sections have June 
meetings and details are not available on 
enough of them to warrant publishing the 
calendar. 


To ALL SECTION SECRETARIES 
Following are the changes and 
to the list of Section Secretaries, 


additions 
Directors 


and Journal Correspondents published in 

the Decembre 1947 issue of the Journal 

Chicago: New Executive Secretary ... 
F. BE. Ertsman, 506 South Wabash Ave., 
-Room 611, Chicago, telephone Harrison 
6448. New Director ... R. R. Proctor, 
2213 Ridge Ave., Evanston, III. 

Tulsa: New Director ... J. E. White, Jr., 
Stanolind Pipe Line Co., Capital Oil 
Bldg., Tulsa, Okla. 

Wayne County: New Director George 


Lincoln Park 25, 


Huff, 
Michigan. 


Ce 


Winchester, 


Section News 
ARUBA 
Igor Broz of the Technical Service Dept., 
Aruba Refinery, presented a two-part pro 
gram at the March 2nd regular meeting. 
The first part “Liquid Petroleum Gas Proc- 


ess” covered a process recently added to 
the Aruba refinery, The second part was 
entitled, “At What Stage in the Design of 
New Units, the Subject of Instrumentation 


is Considered.”’ He pointed out that instru- 
ments are considered early in the design 
but plans are quite often revised and it is 


not unusual for the instrument designs 

never to quite catch-up to these changes, 
Leroy L. McGrew, Corr. 

CALIFORNIA 

Two features were on the program for 
the May 4th meeting. Mr. Donald C. Erd- 
man, Electronics Engineer of Triplett & 
3arton, Ine. discussed “Supersonic Echo- 
Type Flaw Detectors.” The talk was illus- 


trated with slides and a new portable test 

unit was demonstrated. 
The other feature was a 

U. S. Navy film of the atom 


3ikini Atoll, 


showing of the 
bomb test at 


CENTRAL INDIANA 

The May 4th meeting of the Central 
Indiana Section was held at the Indianapo- 
lis Central Library. 

A very interesting two part talk, entitled 
“Modern Concepts of Gaging Practice,”” was 
given by Messrs. Witt and Mahlmeister of 
the Sheffield Corporation. 

The subject covered the field of machine 
type gages for production testing, includ- 
ing the new types and the modern practices 
in the use of E. FE. Taywor, Corr. 


gages. 


CHARLESTON 


Thirty-four reservations were made for 
the dinner preceding the May 3rd meeting 
held at the East Side Woman's Club. A 


brief business session conducted by Section 
President L. F. Keppler gave opportunity 
for final announcements of the '47-'48 sea- 
son. Only monthly executive council meet- 
ing will be held during the summer. Pro- 
gram Chairman C. G,. Fellows explained the 
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No. 6 
feature attraction of the first fall meeting 
Due to the National Convention during the 
first week in September, October 4th will 
be the opening meeting, At that time a 
demonstration of the application of control 
instruments to process will be given by a 
representative of the Taylor Instrument 
Companies. The section membership at 
present stands at eighty-nine with a cam 
paign planned for the fall. 

This was the biggest meeting of the 
year; more than 125 members and guests 
were in attendance for the speech of the 
evening. Represented in that number were 
refineries from a radius of 75 miles, as 
well as the President of the Pittsburgh 
section, Mr. S. W. Prince. A new technique 
in refinery systems was explained by Dr 
D. J. Bergman, Universal Oil Products 
With the aid of a glass model, slides, and 


a wealth of information from his own back 
ground, fluid catalyst plants were most 
ably discussed, Mary K. ADAMS, Cor 


CHICAGO 
business meeting 
Chicago Section was 
Friday evening, May 7, at the Furniture 
Club of America in Chicago. Nearly 200 
members, guests, Wives and friends enjoyed 


and social 
held on 


The 
event 


annual 
of the 


the excellent food and entertainment, and 
witnessed the intallation of new officers for 
the 1948-49 season. 

Following the dinner, President Stan 


President’s mes 
the new officers, 


Gray presented the annual 
sage and then introduced 
namely : 
President Siechen, Universal 


Ralph R. 


Oil Products Co 

Vice-President . . J. H. Cuthbert, Car 
negie-Illinoi# Steel Co 

Treasurer .. Cc. C. Hurst, Garden City 
Instruments: Co 

Director ... R. R. Proctor, Pure Oil Res 
& Dev. Laboratories, 

Executive Secretary .. F. BE. Ertsman, 
506 South Wabash Ave., Room 611 
After the business amenities, dancing 

and entertainment completed the evening, 

as well as the season. The next meeting 
will be held in September, the exact date 
to be annnounced later. 
R R ProcrTor ('o 
CINCINNATI 

The May 24th regular meeting was held 
at the Engineering Society Headquarters 
with Mr. Lyman H. Allen, Jr., American 

Viscose Corp., presenting a talk on “Auto 

matic Control of Fractionating Columns.” 
The new officers installed at this meet 

ing were 

President... 7. L. Clift 

Vice-President .. J. H. Hocker 

Recording Secretary ‘ Varvin Markert 

Corr. Secretary Smith Hickenlooper, Ji 


Treasurer .. R. F. Romell 
National Director... G W. Brown 
R. F. Romewyi, Com 
CLEVELAND 
At the Annual Election of the Section 


held on April 28, 1948, the following officers 


were elected for the 1948-1949 Season 

President... A. A. Hejduk, Vice President, 
Meriam Instrument Co. 

Vice-President . . R. N. Hobart, Republic 
Steel Corp. 

Secretary ...L. H. Waldrip, L. H. Wald- 
rip Co 

Treasurer .. L. Johnson, Arthur G. M: 
Kee & Co. 

National Delegate .. 1 JT. McCullough, 
The Brown Instrument Co. 
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The 


held at 


final meeting of the Spring will be 
the Cleveland Engineering Society 


on May 26th, which will feature a talk by 
Mr. John R. Green of The Brown Instru- 
ment Company whose subject is: “Instru- 


mentation and Control in the Steel Indus- 
try.” 

Following graduation from 
sity in Illinois in 1922 as a 
gineer, and working in this 
years, Mr. Green joined the Brown ofrgan- 
ization in 1924. He has served in a sales 
engineering capacity in their Chicago, In- 
dianapolis, and Cincinnati offices, as well 
as in the field of sales management in 
Philadelphia and Pittsburgh. Since 1940, as 
Manager of the Steel and Ceramic Division, 
he has been closely associated with the 
development and application of industrial 
instrumentation for those industries on a 
national basis. 

Mr. Green will give us a review 
developments in the design of 
for Steel Mill applications and the funda- 
mentals of automatic control methods. 
Types and Mediums are also analyzed in 
relation to typical producing units. Instru- 
ment requirements for Blast Furnace, Open 
Hearth, Heating Furnace, Rolling Mill and 
finishing operations are discussed from the 
viewpoint of selection and application to 
secure the best practical results, 

Following the meeting, there is to be a 
social session for members and guests with 


Univer- 
Ceramic En- 
field for two 


the 


of recent 
instruments 


sandwiches and refreshments “on the 
house,” and an opportunity to get better 
acquainted with one another. 


CUMBERLAND 

The Cumberland Section held its regular 
monthly dinner-meeting on Tuesday, April 
27, 1948 at the Algonquin Hotel, 

The speaker was Mr. Albert F. Sperry, 
President of Panellit Inc. Mr. Sperry spoke 
on “Automatic Controllers and Servomech- 
anisms.” His talk was very informative 
and interesting. Since he started with basic 
circuits and reasoning there were none who 
could not follow his explanations. 

After the talk, nominations were open 
for officers of the coming year. The elec- 
tion will be hed! at our next meeting which 
will be followed by a social gathering. The 
details are not complete as yet. 

—G. W. HARRISON, Corr. 
DETROIT 

The April 20th meeting featured Mr, Lyle 
Kige, Fisher Governor Company, who dis- 
cussed self-operated controllers. His slide 
illustrated talk covered the basic fundamen- 
tals of these very important pressure regu- 
lators. He showed the working principles, 
the points of construction, and the means 
used to compensate for the natural errors 
present in some types of diaphragm con- 
trols. His talk was on the basic design of 
the controllers rather than on the mathe- 
matics of their operation, and explained 
ste they work rather than how to design 
them, 

The May 18th meeting was addressed by 
Wm, T. Bean, Jr., Continental Aviation & 
Engineering Corp., on “Instrumentation for 
Experimental Stress Analysis”. Experiment- 
al stress analysis recognizes the limitations 
of classic stress formulae and does some- 
thing about it. Actual stress measurement 
on full size or scale models can determine 
load carrying ability without costly testing 
to failure. By utilizing this new engineering 
tool the length of experimental and devel- 


opment programs can be drastically re- 
duced. 

Mr. Bean demonstrated instrumentation 
for the three principal methods of experi- 


mental stress analysis; Brittle lacquer, pho- 
to-elasticity. and strain gages. Various 
types of strain gages, circuits and tech- 
niques for both static and dynamic testing 
were covered. In addition basic instrumen- 
tation for a stress laboratory and the selec- 
tion of proper analysis techniaue was dis- 


cussed —RALPH Hoxtr, Corr. 
EASTERN NEW YORK 

The meeting on Tuesday. April 6, 1948 

at Siena College, Loudenville, N, Y. had 


an excellent turnout of over 40 members 
and guests. 

After a few committee reports and sec- 
tion commencements the meeting was turn- 
ed over to the speaker of the evening, Mr. 
Cc. B. Moore, of the Moore Products Co., 
who spoke on “The Solution of Instrumen- 
tation Problems by the Pneumatic Null 
Balance Method.” 

Mr. Moore presented 
complete with slides, and inasmuch as this 
method of measurement Was new to most 
of those present the discussion period was 
quite lively. Mr. Moore had a few models 
of this type of equipment with him and 
much interest was shown in these also. 

—W. J. CLAFFiz, Jr., Corr. 


an excellent talk 
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COAST 
Section held its May 
meeting at the Magnolia Petroleum Com- 
pany Instrument Shop. The members in- 
spected each section of the shop, which is 
one of the most up-to-date shops in the 
area. Later, refreshments were served at 
Fuller’s Drive Inn. Mr. A. V. 
appointed chairman to replace C, C, 
Mr. D. T. Gunter was elected Director of 
the section. There were about forty-five 
present. 

The next meeting will be held September 
21, 1948, at Lamar College Science Lectur« 
Room, —A, E. BuUNN, Sec’y-Treas. 


GULF 
The Gulf Coast 


KANSAS CITY 

On April 27th the Kansas City Section 
met at the Laboratory of the Corps of En- 
gineers, Department of Army, Kansas City, 
Missouri. Col. Paul D. Berrigan, Officer in 
Charge, and Mr, K, V. Taylor, head of Em- 
bankment and Foundation Design Section 
gave preliminary talks on the works of the 
Corps of Engineers, and then assisted in 


explaining and demonstrating the various 
phases of testing performed in their lab- 
oratory. —W. A. REIcCHOWw, Corr. 


LOUISVILLE 


The April 27 meeting of the Louisville 
Section was held in the rathskeller of the 
Horseshoe Grill, Louisville. Wives and girl] 


friends accompanied members and prospec- 
tive members. 

The chicken and steak dinner was follow- 
ed by a novelty act featuring a talented, 
local girl ventriloquist, Norma Jarboe. She, 
with her dummy, Junior, proceeded to make 
dummies out of E. H. C. Brown, John Cas- 


well, T. P. Grose, I. Lefkowitz, Melvin 
Johnson, Joseph Monahom, “‘Bob” Wilken- 
son and Paul Smith to the delight of the 


rest of the membership. Val Gene Huffman 
was the only one who could find a suitable 
comeback for this rather shy young lady's 
impertinent ‘Junior’, 

Mr. Louis Aker introduced 
speaker Mr. Sid Park of Park Aerial Sur- 
vey, Inc., who spoke on Aerial Photogra- 
phy. The conventional aspects of this sub- 
ject were explained as well as new and 
novel developments such as the use of this 
medium in locating oil beds and mineral de- 


the main 


posits. The program was the first of its 
kind attempted by this Section and was 
definitely a success. 


At the May 25 meeting Mr. C. B. Moore 
of Moore Products Company will present a 
lecture entitled, “The Solution of Instru- 
mentation Problems by the Pneumatic Null 
Balance Method” 

—PaunL B. Situ, Sec’y. 
NEW JERSEY 

The regular monthly meeting of the New 
Jersey Section was held at the Essex House 
in Newark, New Jersey, on April 6, 1948. 

A regular business meeting was held 
prior to the start of the evening program. 
Nominations of officers for the coming year 
were made by the nominating committee. 

A discussion of the investigations made 
by our Educational Committee took place 
after the chairman of that committee out- 
lined what might be accomplished by the 
New Jersey Section sponsoring training 
courses for members. Indications are that 
one of our local Engineering Schools would 
be interested in providing facilities for pre- 
sentation of a technical training course on 
Instruments and Controls. 

In accordance with past practice this Sec- 
tion set aside this meeting as a forum 
night. Several interesting discussions were 
heard, From the amount of audience partic- 
ipation it can be concluded that this type of 
meeting will continue to be successful in 
the future. 

Corr. 


Harotp M. McCartuy, 


NEW YORK 

Dr. Ralph Muller, New York University, 
presented a discussion of “Trends in Ana- 
lytical Instrumentation” at the April 28th 
meeting. His talk included a survey of re- 
cent instrumentation and developments, 
mainly in the chemical analysis field, with 
a description of the process instruments 
used and the result obtained. In particu- 
lar, Dr. Muller described a new develop- 
ment in which he has been quite active— 
Flowing Chromatography, a valuable meth- 
od for the detection and isolation of specific 
homogenour chemical compounds (both in- 
organic and organic). This separation can 
be made for compounds similar in chemical 
structure and reaction, including hormones, 
vitamins, enzymes, and dyes. 

The May 26th meeting was devoted to a 
panel discussion of everyday problems en- 
countered in the measurement, indication, 
recording and control of temperature. Mr. 
Joseph M. Bilisoly of The Dorr Company 








acted as chairman and the boar 
included both users and manuf 






NIAGARA FRONTIE! 
The April meeting of the Nia; 
tier Section was held on Monday 
at the New York State Institut 
Arts & Sciences in Buffalo, N. 
short business meeting, Presider 
Boltz turned the meeting over Cx 
Kellner, Chairman of the Nomin 














mittee, who conducted the elect 
cers for the coming year, 
Clarence Boltz, National Anilir 






as President. Ot} 








was re-elected 

elected were as follows: 

Executive Vice-President .. . Jo Hil 
yard, Hooker Electro-Chemi 





Second Vice-President ... J. A ardt 
Wickwire Spencer Steel Comp 










Secretary ... Kenneth Fees, C 
Company. 
Treasurer George Kellner, 






Products Company. 
3oard of Directors 
Pont Co.: Dr. A. 







a John D e. Dud 
Nadelman, Int: t 






Paper Co.; John Meyer, Semet = Co 
Installation of officers will be h: tt 
May 24 meeting. 





—W. J. 


Som ( 






PHILADELPHIA 

On Wednesday, Anril 21, the P} ‘i 
Section of the ISA held their 56th meeting 
at the Penn-Sheraton Hotel. The speaker of 
the evening was Mr. William Welch II, As. 
sistant Vice President of the Bell Telephon 
Company of Pennsylvania. The eeting 
President Garner Parr w 










was called by 
introduced Mr. Welch and paved the » 
for one of the most interesting evening 
the Society has had, 

The subject of the evening's tal} 





“High Waves of Communication”, ¥ 
Welch, assisted by Mr. May, gav: 
forceful demonstration of the trans: 
of sound using electro-magnetic 
extremely high frequency and short lengt 
One may get an idea of the types of w 
discussed by Mr. Welch’s opening stat 
ment in which he stated that the ordi: 
wave length of our 110 volt 60 cycle ! 
is approximately 3 miles long as comp 
to the wave length of 3 centimeters ir 
high frequency short wave that he de! 
strated. One of the peculiar phenomer 
this type of wave is that it will | 
through normal electrical insulators but 
be stopped by common metal conductors 
is also possible to polarize the waves. Sir 
the waves travel in straight lines only a! 
do not follow the curvature of the eart 
becomes somewhat of a problem to trans 
mit sound via this method when obstru 
tions lie between the transmitter and 
ceiver. It is possible, however, to pipe the: 
and Mr. Welch gave a very complete der 
onstration of the methods of piping and th 
ability of the waves to travel through vari 
ous types of ducts, pipes, flexible hose, et 

Mr. J. E. MacConville, Chairman of t! 
Social Committee, made a short announce 
ment after the meeting confirming the a! 
nual dance which will be held at the ( 
wyd Club, Friday, May 28. Any visitor 
from out-of-town chapters planning t 
in Philadelphia at this time should in 
this in their itinerary. A meeting will | 
held on June 16th at the Penn Sherato! 
Hotel with dinner at 6:30 P.M. The meet 
ing, Philadelphia. Section Night, will « 
vene at 8:00 P.M. 

—JoHN C. Kocu 










‘vr 


PITTSBURGH 

On Monday, April 26th, about 8 t 
bers and guests of the Pittsburgh Sect 
gathered at the Carnegie Library Ll 
Hall for the regular monthly meeting, | 
fore the meeting. a group of 50 dined ! 
the Carnegie Institute Cafeteria. | 

The meeting was opened to business }) 
President S. W. Prince at 7:55 P.M. 7 
previous meeting’s minutes were 1 t 
Secretary L. M. Susany, who also report 
that 6 new members had been 
making a total of 182 members. Treasur 
Clarke Frye reported on the Sections ! 
nances, and Al Shafer said a 
about the St. Louis meeting of the 
tional Board. 

Wayne Farley, reporting for lect the | 
Committee Chairman A. B. Powell, annouw! 
ed the officers elected for next y« bn Res 
will be inducted at the May meeting ing 
President ... R. M. Kendig—Westins! 

Airbrake. 
Vice-President 

Loftus Eng. Co. 
Secretary ... L. M. Susany—Carn 


tustry 
ind s 
gland 
arch. . 
La aire 
TSA N } n 
ronau 


*Presel 


C. B. Cochrane—Pe' 


Note: 


stitute. y 
Treasurer ... C. E. Frye—Westins! paper 
Electric Corp. pressio 
» Socie 


(Continued on Page 564) 











VIATION has made great strides 
t forward within the past few 
ong years. Non-stop flights of five 
pusand miles and more are becoming 
ite common. Perhaps in the next few 
ars we may see rockets and atomic 
ergy carry us around the world. 
ere are some who assert that the 
vy of Buck Rogers and Flash Gordon 
almost upon us. Yet it was only 44 
‘Mars ago that the Wright brothers 
incluliade their first successful flight at 
heratoeqaitty Hawk, North Carolina; the dis- 
meet-fmmee covered, 120 feet, less than the 

‘ll con fing spread of some of our airplanes 
lay. Neither the Wright brothers, 

r we, nor the “astronauts” of the 

ure will advance the science of flight 
ithout adequate laboratory facilities 
d instrumentation especially built 

that purpose. 

With the outbreak of the war, it be- 
me evident to the government and to 
lustry that the United States lagged 
ind such countries as Germany and 
hgland in some fields of applied re- 
arch. As the war advanced, the need 
aireraft research laboratories be- 
more important. The Cornell 
ronautical Laboratory (then known 
the Curtiss-Wright Airplane Divi- 
bn Research Laboratory) was built to 












*Presented at the Second Annual Confer- 
Pete e of The Instrument Society of America, 
evens Hotel, Chicago, Ill., Sept. 8-12, 
‘. 
Note: Statements and opinions advanced 
Papers are understood to be individual 
pressions of the author and not those of 
> Society, 








Plan View of Main Building 


Instrumentation for Aeronautical Research’ 


demon, By EDWARD C. BLOM, Cornell Research Foundation, Inc., Buffalo, N. Y. 


fill this need. At the close of the war, the 
Curtiss-Wright Corporation terminated 
its operations at Buffalo and donated 
its Airplane Division Research Labora- 
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tory to the Cornell Research Foundation 
in December, 1945. As a non-profit or- 
ganization devoted to aviation research 
and development, the Cornell Aero- 
nautical Laboratory fills two needs. It 
provides research facilities in the field 









of aviation for private industry and for 
the government, and it will provide a 
productive laboratory where graduate 
students in the field of aviation may 
acquire experience and work toward ad- 
vanced college degrees. 

At present, the laboratory employs a 
staff of approximately six hundred. 
There are experts in almost every field 
of scientific endeavor. With this staff, 
a project may be carried from the idea 
stage through the pilot model status to 
a product that is skillfully engineered 
and ready for production. However, the 
Cornell Aeronautical Laboratory does 
not produce devices for quantity sale. 
The University and its Research Foun- 
dation do not compete in the field of 
production. The laboratory occupies two 
buildings—the main building near the 
Buffalo Airport, and a larger hangar 
located directly on the airport grounds. 

The largest and most complex instru- 
ment in the laboratory is the wind 
tunnel with its control and measuring 
equipment. With this instrument condi- 
tions of actual flight can be simulated 
while the aircraft is under close ob- 
servation of its designer. Complicated 
conditions of pitch, yaw, and roll in the 
aircraft under test previously detected 
only by tedious mathematics or by ac- 
tual flight may now be determined at 
a considerable saving of time and 
money. By means of elaborate fans and 
pumps, air speeds varying from 50 to 
700 miles per hour may be attained with 
air pressures ranging from % atmos- 
phere to 4 atmospheres. In order that 
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the 3142 foot diameter tunn« 
stand the tremendous for 
upon its sides when operat 
than atmospheric pressure, 
essary to construct the wall 
steel plate. 

The reason for decreasi1 
sure within the tunnel is q 
but why should it be necessa 
the pressure? Certainly ther 
to simulate the flight of a 
sea-level. When wind tunn 
made, it is usually necessar 
duced scale models if the pla 
within the tunnel test sectio; 
it is not enough simply to 
scale of the model. Correct 
are obtained only when the pro 
nold’s number, characterizin 
flow, is maintained. This alte: 
best be accomplished by varying ; 
density of the air within the typ), 

~ Ba i and this is why it is sometimes po, 
Fig. 2. Wind Tunnel Control Room. sary to raise the pressure ithin + 
tunnel to as much as 4 atmosphers 

The model transmits its forces throy 
three supporting members to hydray 
capsules located in the base frame ; 
sembly, The forces are then relayed 
electrical and hydraulic means to t 
wind tunnel control room where 
are registered on large dial jndicatoy 
When the operator wishes to record t 
readings shown, he operates a swit 
which automatically prints and pune 
the gauge readings on IBM mac 
cards. Later the cards are fed throw 
other IBM machines which ass 
record, and calculate the data, there 
obtaining results for reporting. The j 
formation as reported must then be 
terpreted and the results utilized in t 
design of future aircraft. 

Actually the laboratory has fi 
wind tunnels of which the one just 
scribed is the largest. The remaini 
three are quite small and are desig 
to cover the ranges of subsonic, tra 
sonic, and supersonic spe.ds up t 
times the speed of sound. 

Fig. 5 shows a Schlieren phot q 
taken through the window of one of t 
small wind tunnels. The dark shape 
the center is a cross section of an 
foil or wing under test. The dark |i 
issuing from the front and rear edg 

a ; F of the air foil are caused by s! 

Fig. 4. Data Interpreting Equipment. waves generated when the rapidly n 
ing air streams pass over the air fo 
The configuration is similar to that 
the surface waves generated whe! 
boat passes through the water. 

The next major piece of laborat 
equipment is the altitude chamber. Th 
instrument has done much to conser 
the engineer’s time and men’s livé 
when new pieces of equipment are | 
ing designed. With it, unforeseen pr! 
lems caused by low temperature and 
pressure encountered at high altitud 
may be detected and solved. It is {i 
better to discover these troubles on t 
ground where they can be corrected 1 
mediately, than to have the difficult 
appear when the plane is several m 
up. Too, the chamber is very helpfu 
introducing the new pilot to the pecu 
arities of the high altitudes. Som 
the dangers to the pilot are bursti! 
of the ear drums, bloating, 
starvation, and the “bends” (a dif 
well known to deep-sea divers) 

Fig. 4. Wind Tunnel Fan Motor. ever, things other than personne! 
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affected by low pressures. Electri- 
equipment is especially vulnerable 
tause of corona discharge and arc- 
r in the high voltage circuits. Low 
pperatures cause embrittlement of 
‘yer seals and insulation, unequal 
traction of metal (resulting in seiz- 
of moving parts), and gumming of 
ricants. 
f all of these troubles present them- 
es, why bother with high altitude? 
y not fly at the low levels where 
se troubles are not present? There 
four very important reasons, First, 
lower altitudes the air affords great- 
resistance to flight while the higher 
roper Rojgmitude permits much less drag. For 
© the .femple, a plane than can fly at 200 
ration males per hour at sea level can fly at 
arying # ) miles per hour at 50,000 feet for 
he tune same propeller horsepower output. 
mes nec second advantage is the absence of 
within «qpisture or clouds. This permits seeing 
spheres bat distances, and also eliminates 
—'Bipgerous icing of the wings. Third, 
mospheric disturbances at high alti- 
Hes are much less violent and are 
re predictable. Fourth, from a mili- 
y point of view, planes flying at 
her altitudes are less vulnerable to 
j-aireraft fire from the ground. 
f air traffic becomes more dense in 
future, as it surely will, we may 
Icome the higher altitudes for extra 
nes of travel. 


The altitude chamber can simulate 
atmospheric effect on a plane climb- 
b at the rate of 3800 vertical feet per 
mute up to heights as great as 70,000 
t and to temperatures as low as 
85°F, The chamber is large enough to 
omodate the entire fuselage of a 
ter plane if necessary. 
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Many preliminary investigation flight 
ulation methods may be used effec- 
ely but sooner or later it is necessary 
“go upstairs” and test the plane un- 
actual conditions. It is a phenome- 
familiar to most engineers that a 
e of equipment will perform well in 


























otogra 

ne of te laboratory or the repair shop only 
shape (fail when it is operated in the field. 
f an afm a tool in field testing of airborne 
ark lingparatus, the laboratory has developed 
ar edgqmmd used efficient radio telemetering 
”y sh ipment. It would be very difficult to 
dly mommnd several men along during a test to 
air fo™serve and record all of the important 
) that qt data and to keep the pilot informed 
when @@ any dangers that might develop. This 


uld add extra weight and would be 
wise from a safety standpoint. To 
prcome the difficulty, information is 
hered from the various pick-up de- 
es such as yaw meters, roll detectors, 
pssure and strain indicators, located 
roughout the test ship. These data 
y be recorded automatically in the 
ne or they may be sent by radio to 
b ground. In the instrument developed 
this laboratory the data are made to 


borato 
er, Th 
-onsery 
’s_ liv 


are 


en pro 
and | 
iltitud 
t is fi 


3 on | ear in the form of fourteen different 
cted IMMMdio frequency tones, each of whose 
ficult™plitudes is proportional to one of the 
a] mig/irteen data being measured. These 


Ipful es are then mixed to form a complex 
peculifmme Which in turn modulates a fre- 
‘ome ency-modulated radio transmitter. On 
urstinggme ground, the mobile receiving station 
oxyge ks up the signal, converts it back 


ifficultee 42n audio tone, analyzes it into its 
- Hovmmm@rteen original tones by means of 
nel 8 rteen heterodyne analyzers, and 


ses it on to recording galvanometers 





Fig. 5. A Schlieren Photograph. 


where the wave is recorded on a photo- 
graphic tape as a faithful representa- 
tion of the variable being measured on 
the test plane. At a later time the os- 
cillograph paper will be processed to 
form a permanent record of the flight. 
In this way, many of the hours and 
dollars wasted in repeat flights are 
saved. Then, too, small troubles, too in- 
significant to be observed by the busy 
pilot yet important enough to cause 
serious trouble, can be detected before 
it is too late. 

Telemetering is by no means limited 
to airplanes, but the work of the labora- 
tory with airborne objects other than 
conventional airplanes cannot be dis- 
cussed here. Maybe someday telemeter- 


a 





ing will rocket to the 
moon. 

In closing let me say again that re 
search is essential to advancement in 
any field of science. If the government 
and private industry will continue re 
search as an active part of their oper- 
ations, we will continue to see remark- 
able advances in all fields of endeavor. 
The field of aeronautical development 
is becoming more and more complex as 
time goes by, and we, as instrument 
men, will be called upon to develop even 
more complex instrumentation to meet 
and meter these advances. The toughest 
problems are yet to come, and labora- 
tories like the one just described must 
be there to solve them. 


accompany a 


Fig. 6. Inside the Altitude Chamber. 
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Section News 


(Contimued from Page 560) 


Executive Committee ... Harold Foa 
Koppers Co.; M. M. Fromm—Westing- 
house Electric Corp. 

Dick Rimbach then gave a brief report 
on the Philadelphia meeting, and the chair- 
man then introduced the speaker, Mr, Al 
Sperry, of Panelitt, Inc., and past President 
of ISA, whose topic was “Automatic Con- 
trollers and Servomechanisms”, 

The speaker presented a system of clas- 
sifying devices for automatic control or reg- 
ulation, in a way that differentiated be- 
tween automatic controllers (chemical pro- 
cess applications) and servomechanisms 
(gun fire control, etc.). The difference be- 
tween them is that while the controller has 
a constant input or desired value, and is 
allowed from 10 seconds to 5 or more min- 
utes to return to it after an upset, the ser- 
vo has a variable input and must follow in- 
put changes in one second or less, 

An interesting graphical explanation was 
given of the differences between floating 
proportional, and derivative controllers. A 
hot discussion followed the speaker’s pre- 
sentation. It was pointed out that the clas- 
sification did not admit such variable input 
devices as automatic volume controllers. 
Another point was that all the mechanisms 
discussed obeyed the same mathematical 
laws, with different values of constants, A 
very interesting point was made that the 
valve positioner fitted the servo definition 
presented. —M. M. From, Corr. 


RICHLAND 

At the interim meeting March 31, Mr. L. 
W. Williams, Portland, Oregon representa- 
tive of the Brown Instrument Co., discus- 
sed the Brown Electronik recording poten- 
tiometer, As an introduction Mr. Williams 
gave a short story of the Brown Company. 
It was started in 1885, mow has 13,000 em- 
ployees in 9 plants and is sold ..1 the use 
of electronics in recording potentigmeters. A 
recent innovation in the: Brown Electronik 
is the synchro-balance circuit on the mul- 
ti-point recorders which »ermits printing to 
occur as soon as balance is attained. Spe- 
cial applications and possibilities of the 
Electronik developed into an _ interesting 
discussion. : 

The concensus of opinion is that the first 
quarterly dinner meeting:held by the Rich- 
land Section was a hjige success. , 
thanks to C. C. Bodme*® and G. G. 
thews, program committee members, 
arranged for a most excellent steak dinner. 
The meeting was held April 14 in the Amer- 
ican Legion Banquet Half with 83 members 
and 4 guests present. z 
The speaker for the ¢gening was Mr, J. 

Peckham, West Coast representative of 
the Bristol Meter Co., who spoke on the 
topic “Pressure Elements’. He presented an 
orderly outline of the basic means of pres- 
sure measurement, factars affecting per- 
formance and basis for ‘selection of pres- 
sure elements, Mr. Peckham then displayed 
some of Bristol Company’s recent produc- 
tions and gave us some! insight into the 
problems faced by a mahgifacturer of pres- 
sure elements. ; 

Two General Electric 13mm, sound mov- 
were then shown under the title of 
“Excursions in Science’: President E. S. 
Day announced an interin: meeting on “Gas 
Analysis” and the possibisity of another In- 
strument Department dance in the near 
future —JOHN *:fLICKINGER, Corr. 


Ww 


les 


ROCHESTER 

The fourth meeting «af the. Rochester 
Section of the Instrument: Society of Amer- 
ica was held Tuesday, April 27, at 8:30 
P.M. in the Physics Building on River 
Campus of the University of Rochester, 
Rochester, New York, y 

The speaker of the evening was Dr. An- 
gus Cameron of Distillatipn Products, Inc. 
of Rochester. Dr, Cameron was employed 
at Kodak Research Lalhoratory prior to 
1943 when he joined the: Staff of Tennes- 
see Eastman at Oak Ridge, Tennessee, 
working on high vacuum yroblems at elec- 
tromagnetic process plant: During the last 
six years the speaker has: been engaged in 
research and development work related to 
high vacuum, 

Dr. Cameron first defined the various 
ranges of vacuum 10mm, of Hg. down to 
10-8 mm. of Hg. The mean free path of 
nitrogen gas was given for each range to 
illustrate the scarcity of molecules in vac- 
uum. The industrial process or techniques 
employing the various stages of vacuum 
were discussed, beginning with dehydration 
of food down to 10 mm. of Hg. and con- 
tinuing on to the mass spectrometer which 
operates from 10-® mm. of Hg. and lower. 

The speaker pointed out several new in- 
dustrial processes now in wide use which 
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The talk was contin- 
ued with a summary of various pumps, 
ejectors and equipment used to produce 
high vacuum. It was pointed out that vac- 
uum is an expensive condition to create. 
The higher the vacuum, the greater pro- 
portional cost; larger volumes being espec- 
ially costly. In concluding, the speaker de- 
scribed the operation and characteristics of 
instruments used to measure and indicate 
vacuum, Manometer, McLeod gages, Pir- 
aini gages, thermocouple gages, Knudson 
gage, the alphatron and the Phillips ion 
gage were discussed. Following the talk, a 
thoroughly interesting question and answer 
period took place. A short business session 
concluded the meeting. 

—CHARLES W. Covey, Corr. 


employ high vacuum. 


ST. LOUIS 

» May 5th meeting featured a talk by 

Dr. F. W. Bubb, Washington University, on 
“Automatic Computer Controls’, He gave a 
review of certain developments made dur- 
ing the war on automatic computers, auto- 
matic controls, and combinations of both. 
Some of these devices were the Norden 
Bomb Sight, B-29 Parallax Computer, K-4 
Automatic Gun-Fire Computer-Control, and 
Control for Composition of Liquid and Gas- 
eous Mixtures. Applications of these prin- 
ciples to industrial processes were illustrat- 
ed with lantern slides. Pictures were shown 
of the Phillips Petroleum Company’s pro- 
duction network, and of other computers 
for the petroleum industry. 


H. E. ZEFFREN, Corr. 


ment used for light measureme 
strument of particular use to | 
was a Ratio Meter which is us 
the ratio of Red to Blue light 
this figure the correct filter can 
to compensate for different filn 
Another instrument which drs 
tention was a variable trans 
light source coupled so as to n 
stant watts output, variation 
explained showing how it could 
maintain either constant currs 
stant voltage output, The speak: 
some very excellent color slid« 
which showed how it was possib 
the Ratio Meter to control the fir 
Twenty-three members 
present for the meeting, 
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In the absence of President O} 
the National Delegate, Ken Mea 
at the April Meeting. A 
mittee was chosen consisting of 
Marburger, Mr. Wade Allen, ar 
mer Kuiper. The list of nomin 
posted in the June issue of “ 
tion News.”’ Wade Allen, the 
man, introduced Mr. Lyle Ei 


er Governor Company, Marshallt: 
“Fundamental Pr 
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A group of members of the South Bend Section of I.S.A. at their April 8 meeting 


SARNIA 

The April meeting of the Sarnia Section 
was held in the Polymer Cafeteria, Friday, 
April 16, at 8:00 P. M. This meeting turned 
out to be one of the best meetings held so 
far by this Section with a gathering of 275 
members and guests. 

The speaker of the evening was Mr. Rich- 
ard Pond of the Taylor Instrument Com- 
panies of Rochester, New York. Mr. Pond’s 
subject was “Demonstration of Automatic 
Control Principles’ and the large turnout 
was treated to a very interesting evening. 
His presentation was divided into two sec- 
tions: the first part pertaining to tne story 
of a Chemical Manufacturer and his prob- 
lem of obtaining an Automatic Control for 
controlling a drying process; the second 
part of the talk consisted of a demonstra- 
tion utilizing a liquid level control process 
with each type of control being described 
and demonstrated, 

We were very pleased to have some of 
the new members of the Detroit Section at- 
tend this meeting. At the close of the meet- 
ing our President, Jerry Elder announced 
the newly elected officers for 1948-49. 
President . .. Mr. J. W. Graeb, Imperial 

Oil Limited. 

Vice-President Mr. K. Goldring, Poly- 
mer Corporation Ltd. 

Secretary Mr. J. Elder, Imperial Oil 
Limited. 
Treasurer . . 

of Canada. 

These officers will 
next meeting. 


. Mr. J. Almey, Dow Chemical 


installed at the 
GILBERT, Cory. 


be 


—L. 


SOUTH BEND 
The South Bend Section met in room No. 
5, Engineering Building, University of 
Notre Dame, April 8. The speaker of the 
evening was Mr. Harvey P. Rockwell, Jr. 
Mr. Rockwell in his presentation of the 
lecture, “Instrumentation Used in Light 
Measurement”, showed both slides and dem- 
onstration models different types of equip- 


Mr. 
interesting 
points in 


Eige covered his subject 
analogies to 
the talk. 
—R. J. ScuHo! 
TENNESSEE 
The Tennessee Section held 
business meeting on May 13 at 
lin Club, Elizabethton, Tennesse: 
at 7:00 P.M. was attended by 
of members with the business n 
lowing. 
Retiring 





President, Frank TI! 
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cussion on the annual June 
covered, The activities of the 
were covered in a report by the 
Mr. A. W. 
port. 

The following officers were ele« 
coming year: 
President 

Bemberg Corp. 
First Vice-President 

nessee Eastman Corp. 
Second Vice-President ... J. 

Tennessee Eastman Corp. 
Treasurer . . Jd. D. Hattaway, 

Eastman Corp. 
Secretary L. 


Robert Parris, 


snp 


WwW. 


National Delegate ... J. 'T. Ele 
ected last year for a term of 


—L. W. THAYER, %¢ 


TULSA 
The Tulsa Section conducted 
at its May 3rd meeting. The foll 
elected to take over before 
meetings in September: 
President . . R. G. Huggins, 


nent Petroleum Co., 1819 W. 23rd 


Tulsa 7. 
Executive 
Phillips Petroleum 

Bartlesville. 


Vice-Pres. ... d. 
Co., 2009 


Bright gave the treasurer's ! 


Thayer was el 
last year for a term of two years 
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vice-Pres. (Membership) ... F. N. 
avis, Daniel Orifice Fitting, Thompson 
jlding, Tulsa, 


C and fr Vice-Pres. (Programs) ... J. L. Cot- 
j Fleet p], Pittsburgh Equitable Meter Co., 3130 
I nd Springs Rd., Tulsa. ng 
etary... C. R, Horton, Macnick Divi- 
a on. 510 South Lansing, Tulsa. 
surer. . . L. O, Barnett, Vinson Sup- 
‘  Co., 220 N. Boston, Tulsa. 
Wi pirector... J. B. White, Jr., Stano- 
P! ‘Sa Pipe Line Co., Capital Oil Bldg., 
es sg i a. Committee (one year) Paul G. 
le by uss line, Exline Engineering Co., 716 S. 
nal pro roost, Tulsa, — ; 
2uests yalmecutive Committee (two years) E. J. 
he clog, umstead, Stanolind Pipe Line Co., Stan- 


is taker } ind Bldg., Tulsa. : et 
ne June meeting will be a social affair 
a dinner. 















































Horton, Sec’y. 


gective January 1, 1948, the units used 


a, ughout the world for the measurement 

$2 electrical quantities were changed 
Mr. W ptly by international agreement. The 
1d Mr values were chosen to give the best 


sible approximation to the theoretical 
hes consistent with the mechanical units 
length, mass and time. In the April 
ting, Dr. F. B. Silsbee, Chief of the 
ision of Electricity and Optics, National 
pau of Standards, discussed “The New 
trical Standards,” the reasons for this 
nge, and the methods by which the 
es of the basic electrical units are es- 
ished and maintained. 

report on the “Conference on Electron 
es for Instrumentation and Industrial 
s’ was presented as the second talk 
he evening by J. Gilman Reid, Jr. of 
Electronic Instrumentation Division, 
onal Bureau of Standards. The con- 
mee was held under AIEE sponsorship 
Philadelphia, on March 29, and 30, 1948. 
rpose was to bring together instru- 
designers and vacuum tube manufac- 
is for discussing the special require- 
ts of the instrument industry with re- 
i to electron tubes. The conference was 
ported in summary by Mr. Reid, who 
Ml as chairman of the conference pro- 
a committee. 

subject of adjourning for the sum- 
months was brought up in the Execu- 
Council Meeting and it was decided 
no regular meetings would be sched- 
for the months of June, July, August, 
September. A possible inspection tour 
similar special meeting was approved 
ever, and in the event of such a meet- 
a special notice to all members would 
e as notification. 


neeting =k. BF 


HapaApy, Corr. 





WAYNE COUNTY 
t our April 19th meeting we had visi- 
from Battle Creek, Cleveland, Toledo 
Detroit. There were about 45 present. 
door prize, a Weston Thermometer, 
s won by Mr. Munchausen of the De- 
t Edison Company. 
lection results were as follows: 
SLEIEEG Sai 6 «60 0.00.0 « Russell Cushing 
st Vice-President.......... Bob Wright 
ond Vice-President. ...To be filled later 
0 ae Ross Swenson 
DEC CL ee sccececees Robert Carr 
Representative .......... George Huff 
We enjoyed and appreciated the talk 
accompanying slides by Mr. M. H. 
gsley, Vice-President of the Hays Cor- 
ation. Various applications of electronic 
ruments in measuring process variables 
| for tere shown and described. We were espe- 
ly interested in a new oxygen recorder. 
mer —JOHN MAcPHERSON, Corr. 
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S Forward your letter to INSTRUMENT 
ran SOCIETY OF AMERICA, 1117 Wolfen- 
) yea! dale St., Pittsburgh 12, Pa. 


TRUMENT REPAIR MAN experienced in 
pairs and rebuilding of millivole and poten- 
ometer types of pyrometers; pleasant work- 
ig conditions; attractive rate; prospective 
bture. Location Illinois. Box 139 





Plc [~P!8UMENT ENGINEER with college train- 

is and some experience for U. S. Bureau of 
Riddle ines plant on synthetic fuel. Duties consist 
endl selecting instruments, writing specifications 


f instruments, inspecting the installation and 
Psructing the Maintenance Dept. in the use 


é 








FOR LABORATORY OR FIELD 


@ New 4 speed quick shift paper drive provides wider fre- 
quency delineation. Paper speeds: 3”, 6”, 12”, or 24” per 


second 


@ 2 to 12 traces cover wide range of recording needs 


@ Light weight and small size mean convenient adaptabil- 


ity to both field and laboratory usage 


Weight: 30 Ibs. 


Size: 1234” L.x 94%” H. x 7%” W. 


@ Simple, quick, daylight loading saves time and protects 


records. Magazines carry wp to 4 inch paper in 100 foot 


rolls 


Short oscillograms can be conveniently removed 


@ Self-sustained reed timer takes accelerations up to 12 





G’s assuring.accuracy 


WRITE TODAY FOR COMPLETE 






and repair of instruments. Instruments include 
Pressure and temperature, liquid level, flow, 
differential pressure, differential temperature, 
ratio control, etc. Large field of development 
work available for one interested in develop- 
ing mew uses for existing instruments or de- 
veloping new instruments for synthetic fuels 
industry. Civil service classification. Location 
Missouri. Box 140. 


INSTRUMENT MAKER AND REPAIRMAN 
needed for progressive instrument shop in De- 
troit, Mich. Must be able to refill all types 
of recording, controlling and indicating ther- 
mometers of any make. Write giving outline 
of previous experience, as well as personal 
information. Box 141. 


INSTRUMENT ENGINEER or experienced in- 
strument technician qualified to manage a 
laboratory and shop for the repair of elec- 
trical watthour instruments, standards, and 
other calibrating instruments, also general 


ver wide range 


f external forces 


INFORMATION 


HEI LAND 


DENVER 


dependalle instruments 


electric motor Location New York 


City, Box 142. 


repairs, 
. ° - 


INSTRUMENT MECHANIC (2) experienced in 
servicing process instruments, capable of in- 
stalling, calibrating and maintaining all types 
of mechanical, electrical and pneumatic in- 
struments. Starting rate $1.89 per hour. Lo- 
cation New Jersey. Box 143 


INSTRUMENTATION ENGINEER to aid in se- 
lection, development, installation, and operation 
of instruments required for testing rocket 
propulsion systems and components. Work in- 
volves measuring and recording of pressures, 
temperatures, flows, and other physical quanti- 
ties. Applicant must have B.S. in E.E. or in 
Physics, must have at least 2 years experience 
in instrumentation engineering, and must have a 
good general background in electronics. Expe- 
rience in testing rocket motors is desirable; 
experience in testing aircraft power plants or 
in the chemical process industries is accept- 
able. Box 144. 
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is a 
POSITION 


Su RECORDER 


A new type graphic recorder 
which operates from a remote 
point WITH NO MECHANICAL 
LINKAGE. 


the heart of the 


servograph--~, 


is an extremely accurate vari- 
able ratio device making the 
SERVOGRAPH so flexible that 
a single adjustment provides 
full chart coverage within a 
range of ¥2 to 15 revolutions. 


“Records almost anything 
that moves” 
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4 Godwin Avenue Paterson 1, N. J. 
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In this department we report new literature pertaining to Instrumentation, received from 4 


manufacturers. We urge readers to request ONLY those bulletins which will be 


f Value 


them. Use the Postage-free Order Card on page 567. 





P-294 Dial Snap Gage. 4-page 8” 
11” folder gives design and construction 
features (vernier adjustments, special 
Shape of both anvils, frictionless, shock 
proof-ability, etc.) of maker's dial snap 
gage. Nilsson Gage Co., Inc., P. O. Box 
505, Poughkeepsie, N. Y. 


P-295 Silien Gel Dehydrators, 12-page 
814%” x 11” Bulletin No. 401 pictures and 
describes various models of dehydrators 
made of silica gel, such as, “Model CG-4 
Instrument Air Dehydrator’’—explosion 
proof construction—will dry 200 SCFM 
(entering at 90°F. saturated and 90 Ibs. 
in.2) to a dewpoint of 15°F. The Davi- 
son Chemical Corp., 20 Hopkins Place, 
Baltimore 3, Md. 


P-296 “The Hydromike.” 4-page No. 30 
April, 1948 issue of this house organ 
pictures and describes new developments 
of the company, such as, automatic clock 
starter, precipitation recorders, etc. Leu- 
pold & Stevens Instruments, 4445 N. E. 
Glisan St., Portland 13, Oregon. 


P-297 Sealers, Amplifiers, ete. 2-page 
8%” xX 11” bulletin lists company's 
standard products related to the field of 
radioactivity measurements, such as, 
sealers, amplifiers, power supplies and 
demonstrators. Atomic Instrument Co., 
160 Charles St., Boston, Mass. 


P-298 “The Ohmite News.” 2-page 
March edition of this house organ fea- 
tures several articles: “Ohmite Precision 
Measurements Lab Provides Valuable 
Services to Industry and Research,” 
“Type AB Potentiometer Has All Fea- 
tures Industrial Buyers Demand,” and 
“All-Ceramic High-current Tap Switch- 
es.” Ohmite Manufacturing Co., 4835 
Flournoy St., Chicago 44, Ill. 


P-299 Brass Tube Fittings. Pocket-size 
folder, “Handy Data on Brass Fittings,” 
describes the various types of fittings; 
has listings of size and price: also shows 
a broad range of two and three-way 
shut-off valves and drain cocks. The Im- 
perial Brass Mfg. Co., 1200 W. Harrison 
St., Chicago 7, Ill. 


P-300 “RCA Application Note.” 4-page 
8%” X 11” issue AN-131, gives complete 
information on application of electronic 
timers employing “Thyratrons 2D21” or 
“2050.” Tube Dept., RCA, Harrison, N. J. 


P-301 Flow Regulating Valwe. 2-page 
8%” xX 11” Data Unit No. 8-208 diagrams 
and describes “Type V10 Flow Regulat- 
ing Valve” for drainage control of stage 
heaters, evaporator coils, flash tanks or 
process systems having high pressure 
drop and flashing condensate. The Swart- 
out Co., 18511 Euclid Ave., Cleveland 12. 
Ohio. 


P-3092 Cure Plate. 4-page 4” x 9” folder 
lists purpose, features, method of testing, 
and specifications of maker’s cure plate 
designed for the control of the degree 
of cooking in the manufacture of var- 
nishes, plastics and for allied uses. Ther- 
mo-Electric Co., 1012 W. Superior Ave., 
Cleveland 13, O. 


P-303 Electronically-operated Scriber. 
16-page 8%” X 11” Educational Bulletin 
No. 7 gives technical data, operational 
diagrams, schematic drawings, charts 
and listings of the “Capacilog,” which 
adds a recording system to the “No- 
contact Electronic Principle” features of 
the “Capacitrol.” Wheelco Instruments 
Co., 847 W. Harrison St., Chicago 7, Il. 


P-304 Compressed Air Coolers, 2-page 
8%” xX 11” bulletin pictures and de- 
scribes makers’ “Compressed Air After 


Coolers,” which, when operat 
its rated capacity, will cool tl 
a comparatively small quantit 
condense the oil and water vay] 
able the separator to effect 
separation. The Johnson Corp 
St., Three Rivers, Mich. 


P-305 Electronic Voltage R 
20-page 81%” »x ” Catalog 
describes in detail electronic 
voltages and currents and out 
advantages in providing adju 
put voltage that stays set, w 
recovery time and insensitivity 
frequency fluctuations between 
60 cycles.” Sorenson & Co.,, : 
Ave., Stamford, Conn. 


P-306 Large Bore Gages. 

11” bulletin gives complete 
tion on maker’s dial bore gage f 
bores. Five gages cover the range % 
12”. Nilsson Gage Co., Ine., La 
Poughkeepsie, N. Y. 


P-307 Metallographic Polishing sy 
plies. 4-page 8%” X 11” Bulletin No. 4 
features the new metallographic } 
ing compound, “C-RO,” which 
any metal; may be used inc 7: 
form; eliminates the common practice 
etching and rebuffing in most cag 
Burrell Technical Supply Co., 1942 Fif 
Ave., Pittsburgh 19, Pa. 


P-308 “Tracerlog.” 15-page No. & iss 
of this house organ features “The ‘ 
Scaler,” “Model Su-1 Portable Radiat 
Survey Meter,” “Radiation Dosage Mea 
urement,” etc. Tracerlab, Inc., 55 Oliv 
St., Boston 10, Mass. 


P-309 Flow Testing Kits. 2-page 8} 
xX 11” data sheet presents the new por 
able wide-range flow testing kits f 
laboratory research and field flow check 
ing work. Fischer & Porter Co., Des 
FC, Hatboro, Pa. 


-310 Projection Inspection. 6-pa 

”"“ ™X 11” folder describes ‘Mode! 4 

“B" of the maker’s “Micro Proje 

Model A is a standard inspect 

and measuring instrument; Model B 

a recent development for continuou 

quantity inspection of mass produce 

parts. George Scherr Co., 200 Lafayet 
St., New York 12, N. Y. 


P-311 Compressed Air and Steam Se 
arators, 2-page 8%” xX 11” bulletin gil 
types, capacities, dimensions and pri 
of maker's “Junior,” “Standard” a 
“Type S Extra Heavy” compressed 4 
and steam separators. The Johns 
Corp., 881 Wood St., Three Rivers, Mich 


P-312 Deeade Scaler. 6-page 8\” 
announcement of “Model 110” j 
sealer (Scale of 100) gives tentatil 
specifications; scaling factors, interp 
tion, output, power supply, accessor! 
available, etc. Atomic Instrument ¢ 
160 Charles St., Boston 14, Mass 


P-313 Watthour Meter. 16-page 8%’ 
11” booklet entitled ‘‘The First Comp 
ly New Watthour Meter in 50 Years 
scribes, with numerous photographs 
diagrams, new “Type I-50” 
netic suspension, unique damping 
and other innovations. General El¢ 
Co., 40 Federal St., West Lynn 3, Mass 


P-314 “Smallest” Lab Mixer. ? 0 
size brochure pictures and describes © 
“Pint Mixer, smallest lab mixer mat 
Carl Heinrich Co., 677 Beacon St., Boe 
ton, Mass. 

P-315 Automatic Positioner. 45-)* 
8%” X11” booklet is a compilation 
general information about the “Aut 
tune” automatic positioning mechani 





